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The present dissertation is a study of the systematics and phylogeny of the 
Neotropical catfish family Auchenipteridae, including the phylogeny of the 
superfamily Arioidea, which includes the families Ariidae, Mochokidae, 
Doradidae, and Auchenipteridae. The superfamily Arioidea is a monophyletic 
group based on a series of characters from the weberian apparatus, the 
basicranial region and the muscles associated with the spring mechanism. The 
family Ariidae, including the Madagascan genus Ancharius, is the 
plesiomorphic taxon of the Arioidea and the sister group of the clade formed 
by Mochokidae, Doradidae and Auchenipteridae; the family Mochokidae is the 
sister group of the Doradidae and Auchenipteridae. On the results of the 
phylogenetic analysis, usmg 151 anatomical characters, the family 
Auchenipteridae is redefined. It includes the previously recognised families 
Centromochlidae, Asterophysidae, Trachycorystidae and Ageneiosidae. The 
Auchenipteridae is a monophyletic group supported by characters related with 
the urogenital apparatus in adult males and females and the maxillary barbel. 
The family Auchenipteridae is composed of the subfamilies Ageneiosinae, 
Auchenipterinae, Centromochlinae and Trachelyopterinae, with the taxon 
Pseudotatia (incertae sedis) being the sister group of the subfamilies 
Trachelyopterinae and Ageneiosinae. 
A further analysis of the anatomy of the Auchenipteridae is presented, 
including osteology, myology, lateral line system and nervous system. The 
main discoveries of the anatomical analysis include: 1) the presence of a 
modified parietal in catfishes; 2) the mechanism for the movement of the 
maxillary barbel for certain groups of catfishes; 3) the organisation of the joint 
mechanism of the pectoral spine, called here the "pseudosynovial joint", which 
is present in most of the teleosts; 4) the osteological and muscular organisation 
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of the branchial apparatus, pectoral and dorsal fin in catfishes; 4-) the 
osteological organisation of the trigeminofacial region in catfishes. 
In the present study a new genus is described (Amplexiglanis) and two new 
species of the genus Parauchenipterus (P. gili and P. machadoallisoni) , a new 
species of Trachelyichthys (T. lopezrojasi) and three new species of Tatia (T. 
jerrarisi, T. petermilleri, and T. narbaizai) are described. The genera of 
Auchenipteridae are redefined and its diagnosis is presented. Forty one species 
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SYSTEMATICS AND PHYLOGENY OF THE ORDER 
SILURIFORMES IN RELATION TO THE FAMILY 
AUCHENIPTERIDAE 
INTRODUCTION CHAPTER I 
INTRODUCTION 
The catfishes of the order Siluriformes together with the milk fishes (order 
Gonorhynchiformes), carps and minnows (order Cypriniformes), characins 
(order Characiformes) and electric fishes (Order Gymnotiformes) are grouped 
in the Superorder Ostariophysi. In this taxon, the catfishes, conjointly with the 
cyprinids, constitute the most important groups with respect to diversity and 
distribution. In diversity, the order Siluriformes is the tenth most important 
among the extant vertebrates, with more than 2400 described species divided 
into 400 genera and 33 families (Nelson, 1994). Catfish distribution includes 
the tropical and subtropical regions of most freshwater ecosystems in Africa, 
America, Australia and Asia. Some species of the families Plotosidae, Ariidae, 
Aspredinidae and Auchenipteridae inhabit brackish or marine waters (Berra, 
1981; Nelson, 1994). One species inhabits temperate Europe and Asia, and 
some speCIes of catfishes have been introduced or transferred to different 
continents. 
A sister-group relationship between the characids and electric fishes has 
been accepted in the classical literature of this group (Regan, 1922; Weitzman, 
1962; Greenwood et al., 1962; Rosen & Greenwood, 1970). However, within 
the Ostariophysi the catfishes were considered by Fink and Fink (1981) as the 
sister group of the electric fishes (gymnotoids), and they proposed that the 
order Siluriformes should include the suborders Gymnotoidei and Silurioidei. 
Recently Dimmick & Larson (1996), using DNA sequences of nuclear and 
mitochondrially encoded rRNA genes, found a grouping of Gymnotiformes 
with Characiformes, a conclusion supported also by Orti & Meyer (1996) 
employing ependymin DNA sequences. 
The catfishes (Order Siluriformes) have been defined in classical works on 
systematics and anatomy in the past (Regan, 1911; Greenwood et al., 1966; 
Chardon, 1969; Lundberg, 1970; Lundberg & Baskin, 1969), where many 
anatomical characters have been mentioned. However, the work of Fink & Fink 
(1981) is the most comprehensive study in the diagnosis of catfishes, providing 
numerous synapomorphies and revising the literature up to that time. Recently, 
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more characters have been added to the definition of this group, including 
increased anatomical detail (Grande, 1987; Royero, 1987; Arratia, 1992: 
Arratia & Shultze, 1990; de Pinna, 1993). 
An understanding of the relationship between different "families" of 
catfishes, based on the analysis of shard derived characters establishing 
phylogenetic hypotheses, has emerged in the last thirty years (Baskin, 1972: 
Howes, 1983; Schaefer & Lauder, 1986; Royero, 1986; Bonbursh & Lundberg, 
1989; Lundberg & Mac Dade, 1986; Teugels et aI., 1990; Arratia, 1992; 
Lundberg, 1993; Friel, 1994). Additionally, two important studies intended to 
establish phylogenetic relationships for all catfishes have appeared in recent 
times (Mo, 1991; de Pinna, 1993). Together with this literature, relatively 
numerous families have been studied using phylogenetic systematic 
methodology, such as the Ageneiosidae (Walsh, 1990), Amblycipitidae (Chen, 
1994), Amphiliidae (Skelton, 1984), Ariidae (Kailola, 1990), Auchenipteridae 
(Ferraris, 1988; Curran, 1989), Aspredinidae (Friel, 1994), Bagridae (Mo, 
1991), Callichthyidae (Reis, 1993), Cetopsidae-Helogenidae (de Pinna & Vari, 
1995), Diplomystidae (Arratia, 1987), (Higushi, 1992), Hypophthalmidae 
(Howes, 1985), t Hypsidoridae (Grande, 1987), Ictaluridae (Lundberg, 1982), 
Loricariidae (Howes, 1985; Schaefer, 1987, 1990, 1991), Pimelodidae-
Pseudopimelodidae (Lundberg et al. 1991; Lundberg & Mac Dade, 1986; Nass, 
1992), Scoloplacidae (Schaefer et al., 1989; Schaefer, 1990), Siluridae 
(Bombusch, 1988, 1991, 1995), Sisoridae (He, 1996) and Trichomycteridae 
(Baskin, 1973; de Pinna, 1989). 
The cladogram proposed by Mo and de Pinna present some problems in the 
interpretation of catfish phylogeny. De Pinna & Ferraris (1992, p. 1133) noted 
with respect to Mo's analysis that "The most pervasive problem with the 
siluroid analysis is the mostly unchecked monophyly of terminal taxa, namely, 
nominal catfish families. In view of the present state of knowledge on catfish 
phylogenetics, this excessive a priori reliance on the naturalness of nominal 
families is unjustified" and these authors also mentioned some problems with 
the treatment of the data. On the other hand, Friel (1994). refening to de 
Pinna's thesis on the relationships of the polytomy Aspredinidae. 
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Amblycipitidae, Akysidae, Sisoridae, Amphiliidae and Loricariidae affirmed 
that some characters used by de Pinna could not be found consistently in the 
species reviewed by him. 
The main conclusion from recent studies of catfish phylogeny could be 
summarised as follows: 
a) The family Diplomystidae is the sister group of all other siluroids (Regan, 
1911; Chardon, 1968; Fink & Fink, 1981; Grande, 1987; Arratia, 1987). 
b) The fossil catfish family t Hypsidoridae is the sister group of all other 
catfishes, excluding Diplomystidae (Grande, 1987). However, Mo (1990) 
placed this family in a more derived position. 
c) The group Cetopsidae plus Helogeneidae, recently united in the single 
family Cetopsidae (de Pinna & Vari 1995), is the sister group of the remaining 
siluroids (Mo, 1991; de Pinna, 1993, in part). 
d) The rest of catfish phylogeny is not yet clear, despite the studies of Mo 
and de Pinna. However, some further grouping can be recognised (Grande, 
1987) used the term Siluroidea to cover the rest of the 30 families recognised 
by him. 
e) Royero (1987) further considered the families Ariidae, Mochokidae, 
Doradidae, Auchenipteridae and Ageneiosidae as a monophyletic group, where 
the ariids represent the sister group of the doradid group (sensu Chardon, 
1968). Mo (1991) arrived at a similar conclusion, using other characters. 
Lundberg (1993) proposed a similar hypothesis of relationships and pattern of 
synapomorphy among the "arioid" and "doradoid" catfishes, including the 
fossil catfish "Titanoglanis" , supporting Royero's hypotheses. The relationship 
between the doradoid group had also been mentioned by Regan (1911, p. 556). 
However, de Pinna (1993) and Friel (1994) arrived at different conclusions. 
f) The superfamily Loricaroidea (Nematogenidae, Trichomycteridae, 
Callichthyidae, Astroblepidae and Loricariidae) has been recognised as a 
monophyletic group (Baskin, 1972; Howes, 1983b; Schaefer & Lauder, 1986). 
g) The clade formed by the Sisoridae, Akisidae, and Amblycipitidae has 
been shown to be a monophyletic group (Chen, 1994; Friel, 1994). 
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h) The Amphiliidae are recognised as the sister group of the loricarioids 
(Mo, 1991; de Pinna, 1993; Friel, 1994). 
In the present study, a phylogenetic systematic analysis inferred from the 
distribution of derived character states has led to a revaluation of auchenipterid 
status and relation with other Siluriformes in the arioid group. Here evidence is 
presented in support of monophyly of family Auchenipteridae. From present 
results the family Auchenipteridae Bleeker, 1862 (sensu stricto)l, including the 
previously recognised families: Centromochlidae Bleeker, 1862; 
Trachycorystidae Miranda Ribeiro, 1911; Astrophysidae (sic) Bleeker, 1862 
and Ageneiosidae Bleeker, 1862 (Eigenmann & Eigenmann, 1988; Eigenmann 
& Eigenmann, 1890; Eigenmann, 1925; A. Miranda-Ribeiro, 1911; Inhering, 
1937; Gosline, 1945; Greenwood et al., 1966; P. Miranda-Ribeiro, 1968b; 
Britski, 1972; Ferraris, 1988) is monophyletic. 
The auchenipterids are a group of neotropical catfishes distributed mainly in 
fresh waters from Central America to Patagonia in Argentina. Only some 
species of the genus Pseudauchenipterus inhabit brackish and marine waters. 
The greatest diversity of this group exists in the Amazon and Orinoco basins. 
Numerous species are found in the rivers of the Guianas that flow into the 
Atlantic Ocean. Some species of the genera Parauchenipterus and Ageneiosus 
have trans-Andean distribution. Sixty-five species in twenty genera have been 
recognised in the family Auchenipteridae (sensu Nelson, 1994) and two genera 
and twelve species in the ageneiosid group (sensu Walsh, 1990), indicating that 
the whole family, as conceived in the present study, is composed of near eighty 
species. However, there are more than 80 nominal species described in this 
family. Most genera are monotypic, or with few species, and only three genera 
(Tatia, Parauchenipterus and Ageneiosus) have more than ten nominal species. 
In the present study it has been estimated that the family Auchenipteridae in 
fact contains about 41 species in merely the Orinoco basin. 
The biology of the majority of auchenipterid species is unknown. Most 
species are generally nocturnal and some live in the holes in submerged wood 
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and stones in rivers (Lowe-McConnell, 1975; Royero, 1991). In the whole 
family it is possible to distinguish several types of habitat some species are 
confined to main channel, such as Asterophysus (Royero, 1993), coastal or 
estuarine habitats (Pseudauchenipterus) , the semipelagic as Ageneiosus 
(Walsh, 1990) or are associated with debris or submerged wood like Tatia 
(Burges, 1989). 
Many auchenipterids show sexual dimorphism, as seen in anatomical 
modification of the male anal fin with its fleshy intromittent organ (Kner, 1858; 
Inhering, 1937; Miranda Ribeiro, 1968a, 1968b; Breder & Rosen, 1966; 
Britski, 1972; Ferraris, 1988; Walsh, 1990). In the modified anal fin of 
centromoclinae which undergoes special rotation and develop small spmes 
(Ferraris, 1988; Royero, 1992, Suares Porto, 1995); and in some cases a 
hypertrophy of the maxillary barbel and the dorsal and pelvic fins during the 
breeding season (Burgess, 1982; Kopke, 1986; Mago-Leccia, 1984; Mees, 
1974; Ferraris, 1988; Franke, 1989; Rodriguez et ai., 1990; Royero, 1992). The 
sexual modifications of the males of some auchenipterids are important 
diagnostic elements for the study of this group. Britski (1972) and Ferraris 
(1988) have discussed the significance of these modifications for the definition 
and relationships of genera and species. Although the osteology is known, there 
is little knowledge of soft anatomy. 
The urogenital papillae and gonad anatomy are important characters in the 
evolution of this group (see summary in Walsh, 1990). It is useful to search for 
characters showing phylogenetic tendencies in the catfish. Inhering (1937) 
studied the organisation of the reproductive system in Trachycorystes 
(=Parauchenipterus) striatulus, describing the general anatomy, 
gametogenesis, internal fertilisation and sperm retention by the female. In a 
later study, Britski (1972) described additional internal characters and 
differences in the anatomy of the oviduct in several genera of the auchenipterid 
family. More recently, Walsh (1990) provided an extensive study of the 
cytology and internal anatomy in several species of Ageneiosus and other 
I Valenciennes was the first author to recognise this group which he called "Les auchenipteres". 
However, this name is not applicable by the rules of the International Code of Zoological Nomenclature. 
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auchenipterids and he proposed that "based on cytology of the gonads, I 
speculate that fertilisation in Ageneiosus occurs near the time of ovulation. The 
spermatozeugmata are probably retained in the ovary for an extended period, 
since ovoposition may not occur for several weeks after insemination". This 
specialisation of the reproductive system in the auchenipterids appears to be 
unique among catfishes. 
SYSTEMA TICS AND PHYLOGENY OF THE ARIOID GROUP AND 
THE POSITION OF THE FAMILY AUCHENIPTERIDAE 
Historical classification of the arioids, doradoids and auchenipterids 
The aim of the present section is to summarise the historical classification of 
the Auchenipteridae and its position within the doradoid and arioid groups (the 
putative families, Ariidae, Mochokidae, Doradidae, Auchenipteridae and 
Ageneiosidae), up to the modem phylogenetic hypotheses. A similar study 
emerged in the thesis of de Pinna (1993). However the present section provides 
a different point of view and also further detail. De Pinna's study also 
missquoted the taxa names and there are some misspellings, an important point 
for establishment of the author of each suprageneric name. 
The formal classification of arioid catfishes (sensu Royero, 1987) starts with 
Bleeker (1858, 1862, 1863) who established the bases of the suprageneric 
names for catfishes, although earlier ichthyologists had mentioned some kind 
of relationship and grouping in certain taxa (Cuvier, 1817; Valenciennes, 
1840). The first classification with the detailed ordering of different groups of 
catfishes was provided by Bleeker (1858) in his "de orde der Siluren", dividing 
catfishes into four families (Siluroidei, Aspredinoidei, Heterobranchoidei and 
Loricarioidei). The following classification is restricted to the "arioid group", 
arranged in the sequence of Bleeker. 
Bleeker's (1858) classification: 
Familia I. Siluroidei 
Subfamilia 2. Callichthyoidei 
Phalanx B. Doradini 
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Subfamilia 3. Bagricthyoidei 
Phalanx A. Ariodontes 
Cohors a. Bagrini 
Including some genera of Bagridae 
Cohors Pangasini 
Dawalla = Ageneiosus 
Phalanx B. Pimelodontes 
Cohors a. Pimelodini 
Some species of Mochokidae and Auchenipteridae 
Cohors b. Euanemi 
Gen. Euanemus, Ageneiosus 
Subfamilia Silurichthyoidei 
Phalanx B. Tracheliopterini (sic.) 
Gen. Tracheliopterus (sic.) 
CHAPTER 1 
From the proceeding, it is important to note that Bleeker's classification 
provides the first source of suprageneric names in the classification of catfishes 
for the taxa: "Doradini", "Ariodontes", "Euanemi" and "Tracheliopterini"(sic). 
The "Phalanx Ariodontes" is the first available suprageneric name for the 
superfamily Arioidea, as conceived in the present work. 
Bleeker (1862), in the "Atlas Ictyologique des Indes Neerlandaises", 
published an amplification of the above classification, with some 
modifications. 
Bleeker"s (1862) Arioid classification (sensu Royero, 1987): 
Familia III. Siluroidei 
Subfamilia II. Bagriformes 
Stirp 2. Doradini 
(Description of several genera of Doradidae) 
Stirp 3. Synodontini 
Stirp 4. Pseudauchenipterini 
Phalanx 1. Pseudauchenipteri 
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Including the new genera Pseudauchenipterus, 
Trachycorystes, Parauchenipterus and 
Auchenipterichthys. 
Phalanx 2. Centromochli 
Centromochlus Kner 
Phalanx 3. Astrophisi (Sic) 
Asterophysus Kner 
Stirp 5. Bagrini 
Phalanx 1. Arii 
CHAPTER 1 
Included new genera and include the genus Diplomystes. 
Stirp 6. Pangasini 
Phalanx 2. Ageneiosi 
Including the genera Tetranematichthys, 
Pseudageneiosus and Ageneiosus. 
Stirp 7. Auchenipterini 
Auchenipterus Valenciennes (nec. Blkr.) 
Euanemus MUll. Trosch. 
Subfamilia IV. Trachelyopteriformes 
Stirp1. Trachelyopterini 
Including the genera Trachelyopterus and Trachelyopterichthys 
Bleeker followed similar classifications in later papers (Bleeker, 1863, 
1864) including his "Systema Silurorum revisum". It is curious that in all these 
he mentions the suprageneric taxon "Atrophysi" with the same misspelling. 
After Bleeker's publications, almost simultaneously, GUnther (1864) in the 
Catalogue of the Fishes in the British Museum placed the catfishes in a single 
family, Siluridae, dividing this family into eight subfamilies. The Arioid group 
(sensu Royero, 1987) was arranged as below: 
Gunther's (1864) Classification: 
Family Siluridae 
Second subfamily. Siluridae Heteropterae 
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Fourth group. Silurina 
Fourth subfamily. Siluridae 
Eighth group. Ariina 
Fifth Subfamily. Siluridae Staenobranchiae 
Tenth group. Doradina 
Eleventh group. Rhinoglanina 
Other classifications of catfishes appeared by the tum of the century (Gill, 
1872; Eigenmann & Eigenmann, 1890, Boulenger, 1904; Goodrich, 1909;). 
Some of these proposed different arrangements, but no great modification was 
made until Regan's (1911) work, "The classification of the Teleostean fishes of 
the Order Ostariophysi. -2. Siluroidea". Regan's classification is supported by 
much morphological evidence, including the diagnosis of several families. 
Nevertheless, it is important to mention Boulenger (1904), who recognised the 
subfamily "Doradina", including the actual families Mochokidae, Doradidae 
and Auchenipteridae, despite the inclusion of no related genera. Regan (1911) 
recognised 23 families in the Siluroidea, including Ariidae, Doradidae and 
Synodontidae (= Mochokidae). He placed the Ariidae and Doradidae together, 
after the generalised Diplomystidae. Of the Synodontidae (= Mochokidae), he 
remarked that "The Synodontidae resemble the South American Doradidae to a 
certain extent in their restricted gill-opening, nuchal shield, and elastic spring 
apparatus". Regan placed the currently recognised families Doradidae, 
Auchenipteridae and Ageneiosidae in a single family: "Family 3. Doradidae". 
A similar arrangement was followed by Jordan (1923). Miranda Ribeiro (1911) 
elevated the doradids and ageneiosids to family rank, and split the 
auchenipterids (sensu lato) into the families Auchenipteridae and 
Trachycorystidae. 
Chardon (1968) made the next important step in catfish classification with 
his work on the Weberian apparatus, studying a specialised system and 
showing new anatomical evidence. However some of the characters used by 
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this author were plesiomorphic or homoplasious. In connection with the arioid 










Chardon (1968) was the first to establish a diagnosis of the actual group 
known as "Doradoidae" or "doradoids", using such derived characters as the 
elastic spring mechanism, and the ossification between the supraoccipital and 
the first dorsal pterygiophore. 
Phylogenetic analysis of arioid group 
Recent cladistic analysis of arioid relationship starts with Howes (1983), 
who proposed a phylogenetic tree (Fig. 1), placing together the Ariidae, 
Auchenipteridae, Doradidae, Mochokidae, Malapteruridae and Pangasidae as a 
monophyletic group defining by the Elastic Spring Apparatus (ESA). The sister 
group of this clade, was the lineage formed by Ageneiosidae, Astroblepidae 
and Loricariidae, characterised by the fusion to the weberian apparatus of 
vertebrae 4+5+6. 
































Figure 1. Cladogram of catfish relationships proposed by Howes (1991). 
Later, Royero (1987) suggested a new scheme of relationship within the 
arioid group. In Fig. 2 the sister group of the doradoids is shown to be the 
family Ariidae. Monophyly of the arioid group was sustained by modification 
of the supracarinalis anterior in the protractor muscle of the Elastic Spring 
Apparatus (ESA) originating on the posterior part of the supraoccipital and 
inserting on the modified parapophysis of the fourth vertebra 
~ ~ ~ "j <> 
"i ";; :.Q ~ 0 '" 0 ~ "0 ~ .J:l ..<:l c ~ is ~ '" 0 "" ~ 0 -< 
Figure 2. Cladogram of relationships in the arioid group proposed by 
Royero (1987) 
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Mo (1991), studying the phylogeny of several families of catfishes, used a 
matrix of 126 characters to derive two cladograms (Fig. 4 and 5 in Mo"s paper). 
In the arioid group, Mo's cladograms arrive at the conclusion that the Ariidae is 
the sister group of the doradoids (Mochokidae, Doradidae, Centromochlidae, 
Auchenipteridae and Ageneiosidae), as was proposed by Royero (1987). In 
these cladograms (Fig. 3) there is an unresolved trichotomy between 
Doradidae, Centromochlidae and Auchenipteridae-Ageneiosidae. Mo supports 
the monophyly of the arioid group by the following suite of characters: 1) 
prominent posterior laminar process of the epioccipoital; 2) absence of 
ascending portion of the intercalarium; 3) absence of the ascending portion of 
the scaphium; 4) ossified Baudelot's ligament sutured proximally with the 
basioccipital; 5) absence of mesacoracoid loop; 6) posttemporal firmly 
dorsomedially sutured to the cranium. 
~ ~ ~ CI ~ - CI ~ ~ ~ ~ ~ ~ u ~ 8 ~ 0 ~ C/l p:l 8 0 ~ 0 -< 0 ~ ~ ~ 0 ~ ::z:: ffi ~ u u 0 0 :> [.) ~ CI u -< -< 
Figure 3. Cladogram of relationships proposed by Mo (1991) 
De Pinna (1993) used cladistic methodology to analyse the distribution of 
239 morphological characters across numerous Siluriformes taxa (Fig. 4). In 
general, his cladogram is similar for some groups to Mo's result, but more taxa 
were considered and in some branches are sited at different positions. In this 
respect, the position of the family Ariidae does not agree with the results obtain 
by Royero (l987) and Mo (1991). De Pinna"s analysis placed the Ariidae, 
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including the genus Ancharius as a sister group of the subfamily Claroteinae. 
The doradoid group appears in de Pinna's study as monophyletic as found by 
previous authors (Chardon, 1960; Royero, 1987; Ferraris, 1988; Mo, 1991). 
The doradoid were placed in a polytomy with Cranoglaninae, Ictaluridae and a 
clade of others families (Auchenoglaninae, Chacidae, Clariidae, Plotodidae and 






... Clay (101) Co 
== V g u '" ~ ~ 
Figure 4. Cladogram of relationships proposed by de Pinna (1993)3 
Recently Lundberg (1993) proposed a hypothesis of the relationships 
between ariids and the arioid group (Fig. 5), including a fossil from North 
America, "Titanoglanis". The sister group of the "Doradoids" is "Titanoglanis" 
and they together are the sister group of the family Ariidae. Lundberg/s 
proposal of the "Arioids" group is sustained by three sets of characters 
compiled from his personal observation and other authors (Regan, 1911; 
Chardon, 1968; Royero, 1987; Ferraris, 1988; Curran, 1989; Walsh, 1990). 
These are: 1) basioccipital with a short lateral process articulating with ossified 
transcapular ligament; 2) epioccipital with a ligamentous sheet or osseous 
process reaching posteriorly to the fourth parapophysis; 3) anterior limb of 
3 See de Pinna (1993) for the explanation of the cladogram 
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fourth transverse process modified to form an "elastic spnng apparatus" 
controlled by anterior supracarinalis muscle. 
Figure 5. Cladogram of relationships proposed by Lundberg (1993) 
More recently, Friel (1994) studying the systematics of the family 
Aspredinidae presented the novel hypotheses that "the sister group to the 
Aspredinidae is the doradoids and together they are the sister group to the 
pseudopimelodines" (Fig. 6). Friel's hypothesis is supported by the following 
characters: 1) supraoccipital process truncated; 2) posterior process of coracoid 
well developed; 3) hypaxial musculature inserting on posterior margin of 
pectoral girdle; and 4) the origin of the ventral division of arrector dorsalis 
muscle shifted laterally. 
If we accept the different hypotheses of relationship between the families 
related to auchenipterids presented above, the Arioid group proposed by 
Royero (1987), is seen to be uncertain. But this hypothesis that the sister group 
of the doradoids (sensu Chardon, 1968) is the Ariidae, has been supported 
subsequently by Mo (1991) and Lundberg (1993), but conflicts with the results 
of de Pinna (1993) and Friel (1994). It is part of the present work to examine 
hypotheses of relationships and synapomorphies in the putative arioid group. 
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This work supports Royero"s hypotheses, which will be discussed accordino- to 
b 
the present results. 
~ 
~ ~ ~ 0 9 ~ til ..J ~ ~ t: ~ (3 ~ til ~ i::l ~ ~ u ~ t::: ~ Po. (3 ~ 9 § <C 0 ~ ~ til U ~ gj o:l 0 ~ ~ C2 ~ III Po. ...... 0 til 0 ~ til ..J Po. ~ 
Figure 6. Cladogram of relationships proposed by Friel (1994) 
SYSTEMATICS AND PHYLOGENY OF THE AUCHENIPTERIDAE 
Historical Systematics of the Auchenipterids 
In the study of the literature relating to the Auchenipteridae I have found 
that some of the principal contributions, especially from the last century, raise 
problems with respect to the exact citation of species whose descriptions may 
have appeared more than once in different journals or separates. Likewise, to 
determine the actual dates on which some early taxonomic publications on 
fishes were issued is another difficulty. In some cases, individual denomination 
in a multititle work were printed and distributed prior to the issue of the entire 
edition, or a volume for a given year was not issued until a later date. Another 
concern is the misspelling of some suprageneric names, which have reached the 
present time without clarification. Because of this situation, the aim of this 
section is to deal with the history of the systematics of the Auchenipteridae, 
especially that related to the last century. In the addendum and the systematic 
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survey of the fishes from the Orinoco basin in this study, the citations of the 
different taxa are presented. 
The first two auchenipterids were described in the 12th edition of Systema 
Naturae (Linnaeus, 1766), Silurus galeatus (= Parauchenipterus galeatus) 
based on the description and figure of Seba (1758) and Silurus inermis (= 
Ageneioisus inermis) from Surinam. Additionally, in the eighteenth century, 
two more species were described, Silurus militaris Bloch 1794, which has a 
complicated history relative to its status; being a junior primary homonym of 
Silurus militaris Linnaeus 1766 (Ferraris, 1988; Walsh, 1990), and Silurus 
nodosus Bloch 1794 (= Pseudauchenipterus nodosus), described erroneously 
from, "Tranquebar", India. The first major contribution to auchenipterid 
systematic appears in the volume XIV of the Histoire Naturelle des Poissons, 
(Valenciennes, 1840). However, before Valenciennes's contribution, Spix (in 
Spix & Agassiz, 1829) described Hypophthalmus nuchalis (= Auchenipterus 
nuchalis) and Lacepede (1803) Ageneiosus armatus. In Valenciennes's work 
numerous species of auchenipterids were described, including species of 
Ageneiosus In separate groups: Auchenipteres, Trachelyopteres and 
Ageneioses. Previously, Cuvier (1817) had mentioned "Ageneioses". These 
suprageneric names are not valid according to the International Code of 
Zoological Nomenclature (ICZN, 1985). Royero & Hureau (1997) detail the 
species described by Valenciennnes. After Valenciennes, scattered works 
described other species (Schomburgk, 1841; Fillipi, 1853; Castelnau, 1855). In 
the second half of the nineteenth century numerous genera, species and 
suprageneric taxa were described, including the first statement on the 
classification of the auchenipterids (Kner, 1858; Gunther, 1864; Llitken, 1874; 
Steindachner, 1881, 1882, 1877, 1878; Bleeker, 1858, 1862a, 1862b, 1862c, 
1863, 1864; Cope, 1878; Boulenger, 1895). Bleeker's papers have special 
significance for the systematics of auchenipterids in priority of many of generic 
and suprageneric names. Moreover, it is Bleeker who gave the first available 
name for the family Auchenipteridae, according to the rules of the ICNZ; this 
being Cohors Euanemini Bleeker, 1858. 
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In the classification proposed by Bleeker two names are available for the 
auchenipterids, the "Cohors b. Euanemini" (Bleeker, 1858, p. 39) and the 
"Phalanx B. TRACHELIOPTERINI,,4 (Sic., Bleeker, 1858, p. 40). It means 
that the appellation Euanemini (Gen. Euanemus, Ageneiosus) is the first 
suitable name for the family, this name originating from Euanemus MUller & 
Troschel1842, a junior synonym of Auchenipterus Valenciennes 1840. Bleeker 
(1862) expanded his previous catfish classification and proposed new taxa in 
the "familia Siluroidei": Stirp 4. Pseudauchenipterini (p. 6), Phalanx 
Pseudauchenipteri (p. 6), including the genera Pseudauchenipterus Bleeker 
(type species: Silurus nodosus Bloch), Trachycorystes Bleeker (type species: 
Trachycorystes typus Auchenipte rus trachycorystes Valenciennes), 
Parauchenipterus Bleeker (Type: Parauchenipterus galeatus = Silurus 
galeatus Bl.), Auchenipterichthys Bleeker (type: Auchenipterichthys thoracatus 
Kner); Phalanx Centromochli, including the genus Centromochlus Kner; 
Phalanx Astrophysi (sic), with a monotype genus Asterophysus (type species: 
Asterophysus batrachus Kner). On the Stirp Pangasini, Phalanx Ageneiosi (p. 
14) included the genera Tetranematichtys Bleeker (type: Ageneiosus quadrifilis 
Kner) , Pseudageneiosus Bleeker (type: Ageneiosus brevifilis Valenciennes). 
Bleeker mentioned the genus Ageneiosus designating the type species 
"Ageneiosus militaris Blkr (nec Val.) = Ageneiosus brevifilis Val." (See Walsh, 
1990 for the type species designation); in the Stirp Auchenipterini (p. 14) he 
included Auchenipterus Valenciennes and placed Ceratorhynchus Agazzis as 
junior synonym. In the Stirps Auchenipterini (p. 14) he included the genus 
Auchenipterus Valenciennes. In this paper Bleeker (1862, p. 15) included the 
Subfamilia Trachelyopteriformes (Sic), Stirps Trachelyopterini (p. 16), the 
genera Trachelyopterus Valenciennes and Trachelyopterichthys Bleeker (Type: 
Trachelyopterus taeniatus Kner). 
In the present century over 60 per cent of auchenipterids have been 
described, in papers by Steindachner, Fowler, Miranda-Ribeiro, and 
Eigenmann. The last important contributions were by Mees (1974, 1978, 1988). 
4 This suprageneric name was spelled in the Bleeker's original description as Tracheliopterini and the 
original genus name described by Valenciennes (1840, p. 220) is Trachelyopterus (Type species by 
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Three unpublished theses (Britski., 1972, Ferraris, 1988; Walsh, 1990) deal 
with auchenipterid systematics. Recently further species of auchenipterids have 
been described (Royero, 1992; Castillo & BruIl, 1990; Suares-Porto, 1994, 
1995; Bertoletti et al., 1995). 
Systematics of auchenipterids 
The definition of the family and related groups (doradoids, ageneiosids and 
auchenipterids) is controversial. Earlier authors define them using external and 
mainly plesiomorphic characters, relative to similar groups. Recently, Royero 
(1987), Ferraris (1988), Curran (1989), Walsh (1990), and Mo (1991) have 
indicated new elements for the definition of this complex. The first 
classification of the Auchenipteridae was proposed by Bleeker (1863), who 
arranged some genera as "Stirps," "Phalanx," and "Subfamily" into the family 
"Siluroidei". GUnther (1864) included this group into the Doradina. The family 
Auchenipteridae (sensu lato) has been considered a group since Eigenmann & 
Eigenmann (1890) recognised the subfamily Auchenipterinae of the family 
Doradidae. Eigenmann (1925) was the first to rank it at the family level. 
Miranda-Ribeiro (1911) linked some genera of this group and proposed to 
exclude the family Trachycorystidae from the group composed of Doradidae, 
Auchenipteridae, and Ageneiosidae. Inhering (1937) divided the family into 
two subfamilies: Auchenipterinae and Trachycorystinae. Gosline (1945) placed 
the auchenipterids as a subfamily of the Doradidae and gave family rank to the 
ageneiosids. Greenwood et al. (1966) placed the Doradidae, Auchenipteridae, 
and Ageneiosidae as separate groups. P. Miranda-Ribeiro (1968b) proposed, 
outside the Doradidae, the families Ageneiosidae, Auchenipteridae, 
Trachycorystidae, Centromochlidae, and Asterophysidae. Britski (1972) 
divided the Auchenipteridae family into four subfamilies: Centromochlinae, 
Asterophysinae, Trachycorystinae, and Auchenipterinae. 
Ferraris (1988) split the Auchenipteridae (sensu Mees, 1974; Nelson, 1994) 
in two families: Centromochlidae and Auchenipteridae, including the 
monotypy Trachelyopterus coriaceus). Furthermore. Bleeker mentioned only the genus Tracheliopterus 
(sic.) and created the problem of misspelling. 
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ageneiosids in the latter family. Mo (1991) recognised the Auchenipteridae and 
Centromochlidae, but placed the Ageneiosidae as a separate family. Walsh 
(1990) discussed the classification proposed by Ferraris (1988) and Curran 
(1989) considered that relationships among auchenipterids are still not well 
understood, and he recommended that the widely accepted designation of 
family group names of Nelson (1984). 
Previous phylogenetic analysis of the Auchenipteridae 
Prior to Britski's (1972) unpublished thesis, no relationship between 
different groups had been proposed within the auchenipterids. Despite a failure 
to use phylogenetic methods, Britski (1972) was the first to suggest 
relationships between genera and related families. Moreover, the great 
contribution to the systematics, anatomy and distribution of this group by 
Britski has been overlooked by many subsequent authors possible because it 
was an unpublished thesis in Portuguese. Some of the problems in systematic 
and diagnostic characters of Auchenipterids were noted in Birtski'"s thesis and it 
is the intention to quote it in the present work. The dendrogram of relationships 
proposed by Britski (Fig. 7) establishes the "Doradoidea" from South America 
as a monophyletic group, where the Doradidae is the sister group to the 
Auchenipteridae plus Ageneiosidae, four auchenipterid subfamilies: 
Asterophysinae, Trachycorystinae, Auchenipterinae and Centromochlinae. 
Some of the genera grouping is quite similar to the conclusions of later authors, 
but it is of interest to note the position of Entomocorus, Pseudauchenipterus 
and "Pseudotrachelyopterus"S (= Trachelyichthys Mees 1974) which were 
placed in the Centromochlidae. The relationship between Epapterus and 
Pseudepapterus with Auchenipterus was established, and the close relation 
between Tetranematichthys and Ageneiosus was indicated by their placement in 
a single family, the Ageneiosidae. 
5 Britski (1972) described a new genus, "Pseudotrachelyopterus". However this was never 
published according the International Code of Zoological Nomenclature. Later, Mees (197-'+) 
described Traclu:lyiclztlzys, corresponding to Britski's Pseudotraclzeliopterus (nomen nudum). 
This name was never used in the literature. 
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Figure 7. Dendrogram of relationships propose by Britski (1972) 
Despite the valuable anatomical and taxonomic information about the 
Auchenipteridae presented by Britski and summarised in his dendogram (Fig. 
7) the main problem, as stated by Ferraris (1988), was that relationships were 
based on similarities among taxa without separation between plesiomorphic or 
autapomorphic characters. In the cladogram of relationships (Fig. 8) proposed 
by Ferraris (1988) there is a polytomy formed by Pseudotatia, Asterophysus, 
Tocantinsia and two other groups. The first of these is a trichotomy formed by 
Trachycorystes, Liosomadoras and Trachelyopterichthys, the second and 
poorly resolved branching, involving Pseudauchenipterus, Auchenipterichthys, 
Trachelyichtys, Trachelyopterus, "Ageneiosus-group" and "Auchenipterus-
group". One of the main conclusions in Ferraris' cladogram in the 
incorporation of an "Ageneiosus-group" closely related with Trachelyopterus 
(=Parauchenipterus) and the Auchenipterus-group. 
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Figure 8. cladogram of relationships propose by Ferraris (1988) 
Ferraris (1988) was the first unpublished thesis to study in detail the family 
Auchenipteridae, proposing a series of new concepts about phylogenetic 
relationships and at that time was the most meticulous study of the taxonomy 
of auchenipterids and ageneiosids. He included several characters for the 
diagnosis of genera, especially those relating to sexual dimorphism in unpaired 
fins, maxillary barbels and the neurocranium. However, one of the problems of 
Ferraris" thesis is that he did not provide a matrix of characters for his 
cladogram. Moreover, Walsh (1990, p. 155-158), referring to Ferraris" thesis, 
established that "The greatest problem with Ferraris" classification involves 
contradictions between his morphological analysis and his cladogram, and 
extensive homoplasy" ... "Many of the characters that Ferraris (1988) included 
on his cladogram as synaporphies of putatively monophyletic lineages were 
considered to be homoplasious, both within the ingroup and among other 
doradoids (centromochlids and doradids). Some of the convergences and 
reversals were discussed by Ferraris, but several were not explained". A critical 
analysis of Ferraris' work shows that the cladogram (Fig. 8) does not show any 
compatibility with the classification proposed by him. 
Curran (1989) was the first to present a cladogram (Fig. 9) of relationship 
between the auchenipterids using phylogenetic methods. He used 19 OTUs and 
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a matrix of 24 characters. The ageneiosids were not considered to be related 
with the auchenipterids, as previously assumed, but the omission of ageneiosids 
does not affect his analysis. He hypothesised that the doradoids are the sister 
group of the auchenipterids. Curran"s cladogram placed an unresolved 
polyotomy composed of Liosomadoras, Tocantinsia and Trachycorystes and 
the group formed by Centromochlus, Glanidium and Pseudotatia as the sister 
group of the rest of the auchenipterid genera. The arrangement of other genera 
is shown in Fig. 9. This analysis excluded Tatia from its previous position in 
the putative centromochlids, and this was grouped with Auchenipterichthys. 
Walsh (1990) made an extensive criticism of the polarity of some characters in 
Curran is hypotheses, concluding that mainly the characters were not well 
studied and that there is nomenclatural confusion with Trachelyopterus, 
Parauchenipterus and Trachycorystes. Moreover, some of his characters are 
too labile, such as length of the barbels or not well supported anatomically such 
as the sutures of the skull roof or the swollen frontal, a case of hyperostosis. 
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Figure 9. Cladogram of relationships proposed by Curran (1989) 
More recent study of anatomy, systematics and phylogeny of the 
ageneiosids, considered in the present study as belonging to the family 
Auchenipteridae, was made by Walsh (1990) in an unpublished thesis, which 
provides the first comprehensive study of the Ageneillsus group. However, this 
author does not give an analysis of the position of the Ageneiosidae (sensu 
23 
INTRODUCTION CHAPTERl 
Walsh, 1990) among other catfishes and he declared that "While I feel that 
Ferraris (1988) contributed more information about systematics of 
auchenipterids and ageneiosids than all previous authors, I hesitate to adopt his 
cladogram as a dogma, and prefer to retain the present, widely-accepted 
designation of family-group names (Nelson, 1984) until more data becomes 
available". However, Walsh placed in his matrix of characters three species of 
auchenipterids. Walsh (1990) provided a phylogenetic analysis of 
Tetranematichthys and the species of Ageneiosus recognised by him, using 35 
characters and 14 OTUs. In his figure 35 he provided a cladogram of the 
consensus tree of ageneiosid relationships. His conclusions can be summarised 
as: 1) Tetranematichthys is the sister group of the species of Ageneiosus; 2) the 
plesiomorphic species of Ageneiosus form y an unresolved trichotomy 
involving A. atrosonatus, A. brevis and A. piperatus; 3) and a monophyletic 
group is formed by the remaining species of Ageneiosus. 
OBJECTIVES OF THE PRESENT STUDY 
Despite recent studies of catfish phylogeny (Mo, 1991; de Pinna, 1993) and 
particular studies of the arioid group (Chardon, 1968; Royero, 1997; Lundberg, 
1993; Friel, 1994) the status of this group is not fully resolved and there is 
contradiction between the hypotheses proposed. On the other hand, the 
taxonomic treatment of the Auchenipteridae (Ferraris, 1998; Curran, 1989) has 
shown poor understanding. 
The present work studies the systematics of the Auchenipteridae, including 
the Ageneiosus group, in the context of arioid relationships. The particular 
objectives can be summarised as follows: 
1. - To study the relationships of the auchenipterid family into the arioid 
group from the species level, not presupposing the monophyly of certain 
genera. 
2. - To revise the status of the family Auchenipteridae to test the monophyly 
of this group. 
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3. - To make a detailed anatomical study, including osteology, myology, 
lateral line and nervous system of Parauchenipterus galeatus, as a basis for 
comparison with species representing different lineages. 
4. - To establish synapomorpic characters for the definition of the different 
levels of classification of the Auchenipteridae. 
5. - To make a revision of the species of auchenipterid in the Orinoco river 
basin, emphasising phylogenetic analysis and systematics to species level. 
6. -. To present the geographical distribution of species present in the 
Orinoco river basin. 
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METHODS 
Relationships 
Phylogenetic analysis, the methodology of cladism, has been introduced by 
Hennig (1966) and developed by many subsequent authors (e. g. Nelson & 
Platnick, 1981). Following this approach, the present intention has been to 
discover and describe monophyletic groups, and characterise them by 
synapomorphies, inferring phylogeny from data by the principle of maximum 
parsimony, searching for trees of minimal length. Character polarity has been 
decided by outgroup comparison and ontogenetic analysis where possible. For 
the final cladogram Swofford's PAUP program was used, adapted for mM 
computer (PAUP 4.0nl). In this study the terminal nodes correspond to species 
of putative "auchenipterids" and "ageneiosids", and in some cases to 
monophylectic groups recognised in catfish systematics, such as Doradinae, 
including several species of these groups. The terminal taxa are refered to as 
OTUs (Operational Taxonomic Units) and other terms use in phylogenetic 
analysis are taken from Swofford (1993). 
In previous phylogenetic analyses of catfish, Diplomystes was used to 
establish character polarity (Walsh, 1990; Arratia & Huaquin, 1995, He, 1996) 
or a specific taxon such as the genus Wertheimeria in doradoid phylogeny 
(Higuchi, 1992). The present study has avoided polarisation against particular 
single taxon because of the high diversity of catfishes and the "long 
phylogenetic distance" between different catfish groups. For the outgroup of 
arioids proposed by Royero (1987) and recognised by subsequent authors (Mo, 
1991; Lundberg, 1993), a category that included the Ariidae, Mochokidae, 
Doradidae, Auchenipteridae and Ageneiosidae plesiomorphic catfishes such as 
Diplomystidae, Pimelodidae, Hypsidoridae were used and in some cases the 
distribution of the characters in related Ostariophysi and other teleosteans was 
studied. The phylogenetic analysis was supported by the monophyly of the 
arioid group sustained by the present analysis and recognised by previous 
authors (Royero, 1997; Mo, 1990; Lundberg, 1993), studying the distribution of 
the derived characters within them. The source of the characters for the data 
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matrix the "0" is the primitive state and "I" or subsequent numbers are derived 
stateds. The characters were treated as unordered and the possible multi state 
characters were "transformed" to a simple character state. Some of the 
characters were unpolarized because the ancestral state could not be specified. 
Anatomy 
The osteological material was studied USIng dry skeletons, prepared by 
maceration and dermestid techniques or boiled and cleaned from fresh material. 
The cleared and stained specimens were prepared according to Taylor (1967) 
and Dingerkus & Uhler (1977). The MBUCV in Caracas has an extensive 
collection of cleared and stained (alizarin) material, included here with special 
catalogue numbers (MBUCV -V -CT#). The general osteological nomenclature 
follows that proposed by Patterson (1975) and other authors, including more 
detail and discussion (Harder, 1975; Lundberg, 1975; Fink & Fink, 1981; 
Howes, 1983; Arratia, 1987; Howes, 1991; Royero, 1987). 
For histological study the specimens were fixed in formalin (10%, pH 7). 
Subsequently the tissue was separated and left overnight in formal-nitric 
decalcifying fluid. The histological preparation was by paraffin wax sectioning 
and staining with hematoxylin and eosin for light microscopy. 
Musculature was studied by dissection under a stereoscopic microscope after 
staining the musculature according to the techniques described by Bock & 
Shear (1972). The nomenclature follows Winterbottom (1974) and the 
nomenclature of specialised muscles found in the present study follows 
Edgeworth (1935). Material was dissected from the right side and drawings 
were inverted to retain the classical direction to the left. 
The figures were prepared using a camera lucida, drawing the specimens 
directly from dry skeletons or from previous photograph of these. Some of the 
photographs were digitised and transformed for the final illustration, using 
computer lettering programs. 
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Part of the material for anatomical study was obtained from aquanum 
sources. These were anaesthetised with MS-222 and killed by Home Office 
Schedule 1 methods. Some of them were prepared for study of certain bones 
and examined with Scanning Electron Microscope. 
Nervous system 
The nervous system was studied using the Sudan Black method for staining 
nerves of Filipski & Wilson (1984, 1986), later revised by Song & Parenti 
(1995). According to the present study the results by this technique were not 
very predictable. At the University of Bristol we have been able to simplify this 
technique (Miller & Royero, in preparation) and we have obtained good results. 
However further research is necessary to establish this revised method. 
Lateral-line system 
The lateral-line system was studied using museum specimens cleared and 
stained by the method of Taylor (1967), or the double stained preparation of 
Dingerkus & Uler (1977). For following the direction of the lateral line canals 
and neuromast the method described by Jakubowski (1963, 1966) was applied, 
or canals were injected with methylene blue in alcohol (EtOH) preserved 
specimens, (Miller, per. com.). When the specimens were covered with mucus 
and the canals occluded, they were stained by the method of De Bueno (1919). 
Superficial neuromasts were also studied in specimens preserved in alcohol 
(EtOH) by direct observation with a stereoscope microscope, putting the 
specimen in a dilute methylene-blue solution. 
The nomenclature of the lateral-line canals, pores and superficial neuromasts 
follows Jollie (1975), Northcutt (1989) and some of the terminology proposed 
by Arratia & Huaguin (1995) for Siluriformes. However some of the 
nomenclature in the present study differs from that of previous authors. The 
term exten1al canaliculi, the lateral line tubes of connecti ve tissue not enclosed 
in bone, are taken from Tretyakov (1938). They were called by Jakubowski 
(1963, 1965) just "canaliculi" and later "sensory tubules" by Arratia & Huaquin 
(1995). They are the "dermal tubules" of Cole (1898). The term canaliculi has 
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been used in the general anatomy of the lateral-line in fishes and it is not 
necessary to change the name. In this paper the term "pore" is used strictly for 
the opening of the lateral-line canal on the skin surface, through external 
canaliculi. The name "terminal pores" is taken from Jakubowski (1966) and 
refers to large pores at the end of each branch of the external canaliculi. The 
term "parietal pores" refers to the small pores in the external wall of the 
canaliculi. The small openings in the bone for connection of the lateral-line are 
named according to the bone that houses the lateral-line canal. For example, the 
suprapreopercular has only one associated pore, but three openings for the 
connection with the lateral-line system, one in the connection with the cephalic 
lateral-line system, another for the external canaliculi below and a third 
opening for connection to the preopercular. The ossification of the lateral-line 
canal between the preopercular and the pterotic is here called the 
suprapreopercular. Between the junction of the preopercular canal and the 
mandibular canal in Parauchenipterus galeatus and other auchenipterids there 
is a small tubular bone, ventral to the preopercular, which is here termed the 
infrapreopercular. 
Morphometric and meristic analysis 
The body shape measurements are based on the "Box Truss" described by 
Bookstein et al. (1985), using anatomical landmarks, which are points 
identified on the basis of local morphological features and chosen to divide the 
body into functional units. These points are chosen to be evolutionary or 
functionally comparable in position with the corresponding point (landmarks) 
in other species, and they are often explicitly assumed to be homologous 
among species (Bookstein et al., 1985; Strauss and Bond, 1990). Some genera 
of auchenipterids have no adipose fin. In this case analysis the posterior 
functional unit between the posterior part of the dorsal fin to the middle of the 
caudal peduncle (end of the hypural complex), is equivalent to the "posterior 
box". In the Ageneiosus there is variation in the corresponding landmarks with 
respect to those used in the rest of the auchenipterids, especially the landmark 
corresponding to the tip of the cleithral process (Fig. 10) .. The landmarks (Fig. 
10) include: 1. tip of snout; 2. dorsal fin origin; 3. end of dorsal fin base; 4. End 
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of adipose fin base~ 5. end of the hypural complex~ 6. End of anal fin base~ 7. 
anal fin origin~ 8. pelvic fin origin~ 9. tip of the cleithral process~ 10. pectoral 
fin origin. The distances between landmarks are presented in table 1. 
Table 1. Measurements using homologous landmarks, referring to 
distances between landmarks (fig. Ib). Annotations in parentheses when 
the measurement corresponds to a traditional measurement 
DISTANCE IANDMAKS MEASUREMENT 
a 1-2 Tip snout-dorsal fin origin (predorsallength) 
b 1-10 Tip snout-pectoral fin origin (prepectoral 
length) 
c 2-10 Dorsal origin-pectoral fin origin 
d 2-9 Dorsal origin-tip of the cleithral process 
e 9-10 Pectoral fin origin-tip of the cleithral process 
f 2-3 Dorsal fin origin-end dorsal fin base 
g 3-9 End dorsal fin base-tip of the cleithral process 
h 3-8 End dorsal fin base -pelvic fin origin 
1 8-9 Pelvic fin origin-tip of the cleithral process 
J 8-10 Pelvic fin origin-pectoral fin origin 
k 3-7 End dorsal fin base -anal fin origin 
I 7-8 Anal fin origin-pelvic fin origin 
m 3-4 End dorsal fin base-end of adipose fin base 
(interdorsal) 
n 4-8 End of adipose fin base -pelvic fin origin 
0 4-7 End of adipose fin base -anal fin origin 
p 6-7 End of anal fin base-anal fin origin (anal fin 
base) 
q 4-6 End of adipose fin base-end of anal fin base 
r 4-5 End of adipose fin base-end of the hypural 
complex 
s 5-6 End of the hypural complex-end of anal fin 
base 
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Figure 10. Anatomical landmarks and box truss in two species of 
auchenipterids. A Parauchenipterus galeatus; B, Ageneiosus brevifilis. 
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Certain traditional measurements are included to compare with the classical 
papers for this group, following Hubbs and Lagler (1974), as the general rule 
for teleosts. It includes the length of the spines. The length of the cleithral 
process is measured from the anterior part of head to the end of the cleithral 
spine. Measurements are recorded as a percentage of the standard length or 
head length. The measurements were taken with an electronic calliper to O. 1 
mm of accuracy. Additional measurements are mentioned in a continuation: a. 
standard length; h. head length; c. ocular diameter; d. interorbital width; e. 
intercleithal width; f. length of the pectoral spine; g. length of the dorsal spine; 
h. distance intemarial; i distance intranarial, and the mouth gape for the 
ageneiosids. 
MATERIAL 
The material for the present thesis is divided into two main sections. The 
first was used for anatomical study, as listed below in this chapter, and the 
other specimens were used for the study of distribution, morphometrics and 
taxonomic analysis, and these are listed in the chapter on the Orinoco species. 
The list of institutional acronyms in general follows Leviton et al. (1985), 
but some of the Venezuelan museum codes did not appear there or were cited 
incorrectly. The material analysed include revision of the specimens from the 
following museums: 
British Museum (Natural History), BM (NH) 
Museo de Biologia de la Universidad Central de Venezuela, MBUCV-V 
Museo de Historia Natural La Salle, MHNLS 
Museo de Historia Natural de Guanare, MHNG 
Coleccion de Peces, Estaci6n Experimental Amazonas, MAC-PAY 
Colecci6n de Peces de la Estacion Biol6gica Rancho Grande, EBRG 
American Museum of Natural History, AMNH 
Academy of Natural Sciences of Philadelphia, ANSP 
N aturhistorisches Museum, Vienna, NMW 
National Museum of Natural History, Washington,USNM 
Swedish Museum of Natural History (NRM) 
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University of Bristol, (Edgeworth collection), UBEC 
List of material for anatomical study 
CHAPTER 2 
The material is divided into Siluriformes and non-Siluriformes, listed in 
alphabetic order. The bold letters mean the type of material: C&S-R, cleared 
end stained by the method of Taylor (1967); C&S-B, cleared and stained by the 
method of Dingerkus & Uhler (1977); DS, dry skeleton; M, musculature; SN, 
superficial neuromast; XR, X-rays; EM, electron microscope. The following 
abbreviations have been used: SL, standard length; TL, total length, PL, 
predorsal length, HL, head length. The measurements were taken with 




Arius herbergii, Venezuela: two (C&S-R), 61.9-63.6 mm, (MBUCV-V-
10997); one (DS), 170.0 mm, (MBUCV -V-sin), Carupano, Cumana; two (M), 
60 mm, (MBUCV -V -17289), Costas de Venezuela; 3 (M), mm, (MBUCV -V-
sin), Laguna de Un are , Cafio Chavez; two (C&S-B), 74.67-84.6 mm, 
(MBUCV -V -sin), Venezuela, Edo. Anzoategui, Laguna de Un are , Cafio 
Chavez. 
Arius sp, (M), mm, (MBUCV-V-s/n), Venezuela, Estado Sucre, Carupano, 
Playa Copei. 
Arius spixii, two (C&S-R), 48.0-77.0 mm, (MBUCV-V-11002), Venezuela, 
Estado Nueva Esparta, Chacachacare. 
Bagre marinus, one (C&S-B), 103.0 mm, (MBUCV-V-s/n), Florida, Atlantic 
Ocean (Duke Univ. Collection); one (M), mm, (MBUCV-V-s/n), Florida, 
Atlantic Ocean. 
Nedystoma dayi, two (C&S-B), mm, (BM (NH) Unregistered), 
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ASPREDINIDAE 
Bonecephalus sp, Venezuela: two (C&S-R), 70.0-38.5 mm, (MBUCV-V-
15255), Estado Aragua, Rio Taguay. 
ASTROBLEPIDAE 
Astroblepus chotae (M), Colombia, four 53.5-105.0 mm (ANSP-88005). 
AMBL YCIPITIDAE 
Amblyceps mangoi Tailandia (C&S-R), one ANSP 59316. 
Liobagrus reini (C&S-R), Japan one 64.5 mm (MBUCV-V--11478, CT # 
238)~ Siam: one (M), 113.3 mm (ANSP 87432). 
Peltobagrus nudiceps, Japan, one (C&S-R), 91.8 mm (MBUCV-V-11479, CT 
# 250). 
AMPHILIIDAE 
Amphilius platychir Africa: Zambezi River (C&S-B), one AMNH 71925. 
AUCHENIPTERIDAE 
Ageneiosus brevifilis, Venezuela: one (DS), 290.0 mm, (MBUCV-V-s/n), 
Estado Apure, Rio Apure~ one (DS), 290.0 mm, (MBUCV-V-s/n), Rio Apure, 
S. F. de Apure. 
Ageneiosus magoi, one (DS), 160.0 mm, (MBUCV-V-s/n), Venezuela, Estado 
Apure, Rio Apure. 
Ageneiosus sp, six (C&S-B), 26.6~ 32.2~ 25.1~ 32.8~ 28.5~ 36.6 mm, (MBUCV-
V -sin), Venezuela, Estado Apure, Rio Apure. 
Asterophysus batrachus, Venezuela: one (DS), 200.0 mm, (MBUCV-V-s/n, 
Estado Amazonas, Rio Orinoco, Puerto Ayacucho~ one (DS), 250.0 mm, 
(MBUCV -V -sin), Estado Amazonas, Rio Orinoco, Samariapo~ one (M), mm, 
(MBUCV-V-15273), Estado Bolivar, Cano Rodeo~ one (C&S-B), 72.9 mm. 
Auchenipterichthys longimanus, Venezuela: one (DS), 163.0 mm, (MBUCV-
V -sin), Estado Amazonas, Rio Pasimoni. Piedra Danto, Parque Nacional La 
Neblina~ three (M), mm, (MCNG 1912), Estado Guarico, Rio Aguaro en Rato 
San Jose. 
Auchenipterichthys sp, one (M), mm, (MCNG 26188), Venezuela, Estado 
Amazonas, Rio Emoni. 
Auchenipterichthys thoracatus, Venezuela: one (DS), 120.0 mm, (MBUCV-V-
sin), Estado Amazonas, Rio Orinoco, Arriba de Samariapo; one (DS), mm, 
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(MBUCV -V -sin), Estado Amazonas, Rio Orinoco, Samariapo; Colombia: one 
(C&S-R), 51.0 mm, (MBUCV-V-s/n), Rio tomo. 
Auchenipterichthys sp., one (C&S-R), 52.1 mm, (MBUCV-V-18216), 
Venezuela, Estado Bolivar, Rio Caura. 
Auchenipteridae, one (M), 34,8 mm, (MBUCV -V -17657), Venezuela, Estado 
Amazonas, Rio Atabapo. 
Auchenipterus dentatus (DS), BM (NH) 1926.3.2:662-681 
Auchenipterus negripinnis, one (DS), 180.0 mm, (BM (NH) 1910.5.26.12), 
Paraguay, Puerto Asuir. 
Auchenipterus nuchalis, Venezuela: three (M), 65-190 mm, (MBUCV-V-s/n), 
Estado Gmirico, Rio Orituco; one (C&S-R), 64.1 mm, (MBUCV-V-16483), 
Estado Bolfvar, Rio Cuyuni; one (C&S-B), 150.0 mm, (MBUCV -V -sin), Rio 
Orituco; five (M), (MBUCV-V-s/n), Estado Guarico, Rio Orituco; one (C&S-
B), 152.4 mm, (MHNG 12709); two (C&S-B), 120 mm, (BM (NH) 
1926.3.2:662-681) French Guiana. 
Auchenipterus sp, two (M), mm, (MCNG 22138), Venezuela, Estado 
Amazonas, Rio Atacavi. 
Centromochlus megalops, one (DS), mm, (MBUCV-V-s/n), Venezuela, Rio 
Apure, S. F. de Apure. 
Centromochlus n. sp, Venezuela: one (C&S-R), 71.6 mm, (MAC-PAY 0351), 
Estado Amazonas, Rio Negro, Raudal de Mavajate; one (C&S-R), 85.0 mm, 
(MBUCV-V-18364), Estado Amazonas, Rio Negro. 
Centromochlus sp, Venezuela: one (C&S-R), 56.0 mm, (MBUCV-V-13253), 
Estado Amazonas, Rio Orinoco. 
Centromochlus sp, one (C&S-R), 46.5 mm, (MBUCV-V-18217), Estado 
Bolivar, Rio Caura. 
Entomocorus gameroi, Venezuela: three (C&S-R), 40.1; 50.9; 59-7 mm, 
(MBUCV-V-I0823), Estado Guarico, Esteros de Camaguan; two (C&S-R), 
48.1-49.4 mm, (MBUCV-V-3475), Estado Bolivar, Rio Caura; one (DS), mm, 
(MBUCV-V-s/n), Rio Apure, S. F. de Apure; two (C&S-B), 50.0-55.0 mm, 
(MBUCV -V -9077), Rio Portuguesa, Cafio Falcon, Cafio Payara. 
Epapterus blohmi, Venezuela: three (C&S-R), 45.6;9.5; 5.8 mm, (MBUCV-V-
11030), Estado Guarico, Esteros de Camaguan; three (C&S-B), 84.0: 63.0: 
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84.0 mm, (MBUCV -V -15262), Estado Guarico, Esteros de Camaguan; four 
(M), 60 mm, (MCNG 27358), Estado Portuguesa, Cafio Igliez; one (DS), 66 
mm, (MBUCV -V-sin), Cerca de S. F. de Apure, Camaguan; four (M), 46 rom, 
(MBUCV -V -sin), Camaguan. 
Gelanoglanis stroudi, six (C&S), 18.9-22.7 mm (FMNH839112), Colombia. 
Glanidium albescens, Brasil: one (C&S-B), 84.0 mm, (NMW 47322), 
Ojoinville; one (DS), 95.78 mm, (BM (NH) 91.6.16.29), Porto Real, Provincia 
de Rio de Janeiro. 
Glanidium leopardum, one (C&S-B), 67.56 mm, (ZMA 105.854), Suriname, 
District Marojine, Maka Creek. 
Liosomadoras oncinus, Venezuela: one (DS), 180.0 mm, (MBUCV-V-s/n), 
Estado Amazonas, Rio Pasimoni. Piedra Danto, Parque Nacional La Neblina; 
one (M), mm, (MBUCV-V-17655), Estado Amazonas, Rio Atabapo; one 
(C&S-R), 109.0 mm, (MBUCV-V-17655), Estado Amazonas, Rio Atabapo. 
Parauchenipterus galeatus, Venezuela: one (DS), 125.0 mm, (MBUCV-V-s/n), 
Estado Cojedes, EI Baul; one (DS), 134.0 mm, (BM (NH) 95.5.17.41), 
Paraguay; one (DS), 140.0 mm, (MBUCV-V-s/n), Estado Cojedes, EI BauI; 
one (M), 155 mm, (MBUCV -V -sin), Estado Apure, Rio Apurito; two (M), 
mm, (MBUCV -V -sin), Estado Apure, Rio Apure; three (M), mm, (MCNG 
21295), Estado Barinas, Laguna La Pildora en Hato Potrerito; three (M), mm, 
(MHNG 31767), Estado Barinas, Cafio Capa. 
Pseudauchenipterus nodosus, one (C&S-R), 145.0 mm, (MHNLS 6951), 
Venezuela, Estado Delta Amacuro, Delta del Orinoco, Cafio Macareo; two 
(C&S-B), 27.16-36.68 mm, (MHNLS 6952); one (C&S-B), 95.36 rom, (MW 
46538), Brasil, Para. 
Tatia sp., one (C&S-R), 49.8 mm, (MAC-PAY 0353), Venezuela, Estado 
Amazonas, Rio Negro, Raudal del Rio Mavajate. 
Tatia brunnea, one (C&S-B), 51.92 mm, (ZMA 105.851), (Paratype), 
Suriname. 
Tatia romani, one (M), mm, (MNCG 14816), Venezuela, Estado Gufuico, Rio 
Morichal: four (M), mm, (MRM 18401), Colombia, Rio Meta, Cafio Union. 
Tatia creutzbergi, two (C&S-R), 30.74-34.71 mm, (ZMA 112.542), Suriname. 
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Tatia galaxia, one (DS), 100.0 mm, (MBUCV-V-sin), Venezuela, Estado 
Amazonas, Rio Orinoco, arriba de Samariapo. 
Tatia n. Sp., three (C&S-R), 25.91; 30.79; 33.39 mm, (MBUCV-V-s/n), 
Venezuela, Santa Rita, Rio Aguaro. 
Tatia romani, Venezuela: four (C&S-R), 27.0-34.1 mm, (MBUCV-V-12359), 
Estado Gwirico, Rio Salinas; two (C&S-R), 19.0-26.0 mm, (MBUCV-V-
15085), Estado Monagas, Rio Morichal Largo, Paso EI Pueblito; four (M), 
(MCNG 28366), Estado Bolivar, Rio Parapapoy. 
Tatia sp1, two (C&S-R), 35.8-33.0 mm, (MBUCV-V-14382), Venezuela, 
Estado Amazonas, Alto Rio Cataniapo, Sarama Sota. 
Tatia sp2, five (M), mm, (MBUCV-V-20350), Venezuela, Estado Amazonas, 
Rio Siapa. 
Tatia sp3, two (M), mm, (MBUCV-V-s/n), Venezuela, Rio Orinoco, San 
Rafael del Orinoco. 
Tatia sp4, one (M), mm, (MBUCV-V-s/n), Venezuela, Puerto Ayacucho, 
Albarical; two (C&S-R), 26.34-29.45 mm, (MHNG 14896). 
Tetranematichthys quadrifilis, Venezuela: one (DS), 180.0 mm, (MBUCV-V-
sin), Estado Amazonas, Rio Orinoco, Laguna cerca del burro; one (M), mm, 
(MBUCV-V-14848), Estado Amazonas, Rio Baria, Parque Nac. La Neblina. 
Trachelyichthys n. sp, two (C&S-R), 23.7-49.9 mm, (MAC-PAY 1954), 
Venezuela, Estado Amazonas, Cafio de la desembocadura del Rio Atabapo; 
three (C&S-B), 30.0; 36.05; 40.99 mm, (MHNG 22138), 
Trachelyichthys sp, one (C&S-R), 37.4 mm, (MBUCV-V-7840), Venezuela, 
Estado Amazonas, Rio Atabapo, Cafio Guasuriapana. 
Trachelychthys decaradiatus, one (C&S-R), 31.7 mm, (MBUCV-V-2019), 
Brazil, Rio Morupo, Sist. Rio Branco. 
Trachelyopterichthys anduzei, two (M), mm, (MBUCV-V-17656), Venezuela, 
Estado Amazonas, Rio atabapo; one (C&S-R), 67.0 mm, (MAC-PAY 1582), 
Colombia, Rio Torno. 
Trachelyopterichthys taeniatus, Venezuela: one (C&S-R), 64.8 mm, (MAC-
PAY 1112), Estado Amazonas, Rio Pasimoni; one (DS), 140.0 mm, (MBUCV-
V -sin), Estado Amazonas, Rio Orinoco, Arriba del Samariapo: two (M), mm, 
(MNCG 12436), Estado Amazonas, Rio Negro. 
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Trachychorystes trachychorystes, Venezuela: one (DS), 280.0 nun, (MBUCV-
V -sin), Estado Amazonas, Rio Orinoco, Mercado de Puerto Ayacucho; one 
(DS), 290.0 mm, (MBUCV -V -sin), Estado Amazonas, Rio Pasimoni, Piedra 
Danto, Parque Nac. La Neblina. 
BAGRIDAE 
Liauchenoglanis maculatus, two (C&S-B), (BM (NH) 1968.9.4:42-43), 
Pseudobagrus brevicorous, two (C&S-B), (BM (NH) Unregistered), 
CALLICHTHYDAE 
Callichthys callichthys Venezuela: four (C&S-R), 19.6-63.6 nun, Estado 
Amazonas, Cafio Las Pavas, Rio Cataniapo. (MBUCV-V-14630). 
Corydoras aeneus Venezuela: four 20.45-44.9 nun, Rio Paragua (C&S-B), 
(MBUCV-V-4084, CT # 261). 
Corydoras melanistius Venezuela: Puerto Ayacucho, one 36.0 nun. (M), 
(MBUCV-B-S/N). 
Corydoras sp. Venezuela: Rio Barfa (LA Neblina), one 42.0 mm (C&S-B), 
(MBUCV-V-14869, CT # 553). 
CETOPSIDAE 
Cetopsis coecutiens, Venezuela: Rio Casiquiare, cerca de Solano.one 65.0 nun 
PL (DS), (MBUCV-V-s/n), 
Cetopsis coecutiens (M), MAC-PAY-559, Rio Orinoco, Pto. Ayacucho, ,three 
186.0-206.0 mm LE; (C&S-B), MBUCV-V-J# 80, Rio Apurito, AP, two 31-21 
mm. 
Paracetopsis sp. (C&S-B), MBUCV-V-14536, Rio Cataniapo, ,one 37.9 nun 
Pseudocetopsis plumbeus (M), MBUCV-V-14621, Sist. Rio Portuguesa, CO, 
one 92.0 mm; MBUCV-V-14610, Sist. Rio Portuguesa, CO, one 83.0 nun; 
(M), MBUCV-V-14623, Rio Orituco, GU, one 130.0 nun ; (C&S-B), 
MBUCV-V-9296, CT # 08 Y 152, Sist. Rio Portuguesa, CO, two 59.1-62.7 
mm. 
CHACIDAE 
Chaca chaca (C&S-B), AMNH-40806, material de acuario, one. 
CLARIIDAE 
Clarias sp, one (C&S-R), mm, (MB (NH) Unregistered), 
Clarias batrachus, one (C&S-R), 68.5 mm, (MBUCV-V-I0969), Malasia. 
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Heterobranchus longifilis, one (C&S-B) mm, (BM (NH) 1902.11.10: 120-125), 
Nigeria. 
DIPLOMYSTIDAE 
Diplomystes camposensis, one (M), mm, (IZUA-1987), Chile, Lago Rinihue. 
Diplomystes camposensis, one (M), mm, (IZUA-779), Chile, Lago Rinihue. 
Diplomystes chilensis (C&S-B), amnh-55318, ONE, Chile; ANSP-84194, one 
77.8 mm ; (C&S-B), MBUCV-V-S/N, CT # 585, Chile, one 63,0 mm ; 
MBUCV-V-S/N, Chile, one 60.0 mm. 
Diplomystes papillosus (=vademensis) (M), FMNH-58004, Argentina, one. 
DORADIDAE 
Agamyxis albomaculatus, one (DS), 81.0 mm, (MBUCV-V-s/n), Venezuela, 
Estado Cojedes, El BauI. 
Doras carinatus, one (DS), 80.0 mmPL, (MBUCV -V -sin); one (DS), 85.0 mm, 
(MBUCV -V -sin), Venezuela, Estado Amazonas, Rio Casiquiare Solano. 
Hassar inheringi, one (M), mm, (MBUCV-V-s/n), Venezuela, Estado Apure, 
Rio Capanaparo. 
Platydoras costatus, one (DS), 162.0 mm, (MBUCV-V-s/n), Venezuela, 
Estado Cojedes, El BauI. 
Platydoras sp, (DS), one 265.0 mm, (MBUCV-V-s/n), Venezuela, Estado 
Amazonas, Rio Pasimoni, Piedra Danto, Parque Nac. La Neblina. 
Platydoras sp., Venezuela: one (DS), 150.0 mm, (MBUCV-V-s/n), Estado 
Amazonas, Rio Pasimoni, Piedra Danto, Parque Nac. La Neblina; five (M), 
mm, (MAC-PAY 359), Estado Amazonas, Rio Negro; two (C&S-R), 45.76-
56.25 mm, (MAC-PAY 359), Rio Negro, Raudal de Mavajate. 
Pseudodoras niger, one (M), mm, (FPR-VII-83-2), Venezuela, Estado Apure, 
Rio Apure. 
Pterodoras sp, two (C&S-R), 98.3-112.3 mm, (MBUCV -V -15030), 
Venezuela, Estado Apure, Rio Apure. 
Agamyxis albomaculatus (ES), MBUCV-V-15385, Sist. Rio Apure, one. 
Autanadoras Illilesi (C&S-B), MBUCV-V-11261, Sis. Rio Negro, CT # 570, 
one 71.8 mm. 
Doras carinatus (ES), MBUCV-V-s/n, Rio Cuyuni, BO, two 191.0-200.0 mm. 
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Doras microstomus (C&S-B), MBUCV-V-I0866, CT # 221, Rio Capanaparo 
AP, two 38.4-55.6 mm. 
Leptodoras linnelli (C&S-B), MBUCV-V-14769, CT #571, Rio Apure, AP, 
one 129.6 mm; MBUCV-V-s/n, Rio Arauca, one 127.0 mm. 
Megalodoras irwini (ES), MBUCV-V-s/n, Rio Apure, Ap, one 526 mm. 
Opsodoras leporhinus (M), MBUCV-V- sin, Rio Orinoco, one 76.1 mm. 
Orinocodoras sp. (ES), MBUCV-V- sin, Rio Arauca, AP, one 80.0 mm. 
HETEROPNEUSTIDAE 
Heteropneustes fossilis (C&S-B), MBUCV-V-7281, CT # 165, Rio Orinoco, 
San Fernando de Atabapo, ,two 40,2-58.4 mm; (C&S-B), MBUCV-V-12989, 
CT _5 13, San Fernando de Atabapo, two 35.5-58.1 mm; MBUCV-V-14607, 
Sist. Rio Orinoco, Puerto Ayacucho, two 44.0-55.0 mm; MBUCV-V-14832, 
Rio Baria, La Neblina, one 59.6 mm; (M), MBUCV-V-s/n, Rio Cataniapo, , 
two 52.0-53.0 mm; (M) MBUCV-V-s/n, Rio Bana, one 60.0 mm. 
HYPOPHTHALMIDAE 
Hypophthalmus edentatus, Venezuela: one (C&S-R), 33.0 mm, (MBUCV-V-
sin); one (DS), 145.0 mm, (MBUCV -V -sin), Rio Apure. S.p. de Apure; one 
(DS), 170.0 mm, (MBUCV -V -sin), Rio Apure. S. P. de Apure. 
Hypophthalmus edentatus (C&S-B), MBUCV-V-11881, CT # 273, Esteros de 
Camagmin, GU, three 50.2-68.5 mm. 
ICTALURIDAE 
Ictalurus natalis, one (C&S-R), 36.0 mm, (MBUCV -V -sin), United State, two 
(C&S-R), 51.6-58.7 mm, (MBUCV-V-I0992), United State. 
Ictalurus nebulosus, one (C&S-R), 36.0 mm, (MBUCV-V- sin), USA, Univ. 
Duke. 
Ictalurus punctatus, one (DS), 160 mm, (BM (NH) 15080),(No Data); one 
(DS), 200.0 mm, USA., North Carolina, Univ. Duke. 
Noturus flavus, three (C&S-R), 40.0-62.5 mm, (MBUCV-V-I0995), United 
State. 
Noturus gyrinus, two (C&S-R), 39.0-58.0 mm, (MBUCV-V-I0994), United 
State. 
AmeillrllS brunneus (ES), MBUCV-V. Sin, ES# 004, North Carolina, U.S.A., 
one 217.0 mm. 
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Ameiurus catus (M), MBUCV-15231, U.S.A., two 100.0-137.0 mm. 
Ameiurus melas (C&S-B,M), MBUCV-V-I0989, CT # 182, U.S.A., three 
65.0-99.0 mm. 
Ameiurus nebulosus (M), MBUCV-V- 15239, one 84.0 mm. 
Ameiurus natalis (C&S-B,M), MBUCV-V-10992, CT # 160, three 5l.6-58.7 
mm. 
LORICARIDAE 
Acestridium sp. (C&S-B), MBUCV-V-13037, CT # 327, San Fernando de 
Atabapo, ,two 38.4-50.4 mm. 
Ancistrus brevifilis (C&S-B), MBUCV -V - sin, CT # 589, Rio Urba, one 35.7 
mm. 
Ancistrus sp. (M), MBUCV-V- sin, Rio Cojedes, one 78.9 mm. 
Chaetostoma milesi (M), MBUCV-V-14665, Sist. Rio Ticoporo, BA, five 
83.3-147.8 mm. 
Chaetostoma sp. (C&S-B), MBUCV-V-15084, CT # 552, two 20.0-38.0 mm. 
Crossoloricaria sp. (C&S-B), MBUCV-V-CT # 334, Rio Guasare, one 60.0 
mm. 
Exastilithosus fimbriatus (C&S-B), MBUCV-V-14653, CT # 495, one 33.5 
mm. 
Hypoptopoma cf Thoracatun, MBUCV-V-16409, two 54.7 58.3 mm. 
MALAPTERURIDAE 
Malapterurus electricus, one (C&S-R), 65.0 mm, (USNM 229811), Africa, 
Nigeria. Sokoto River. 
MOCHOKIDAE 
Eucahilichthys royauxi, co-type, one (DS), 148.0 mm, (BM (NH) 
1901.12.26.47), Africa, Banayville, Ubargi, Cornejo. 
Microsynodontis batesii, one (DS), 22.04 mm(BM (NH) 1903.7.28.112), 
Cameron, kribi River. 
Mochochiella paynei (No Data). 
Synodontis lllembranaceus, one (C&S-R), 103.0 mm, (MBUCV-V-10979)1 
Synodontis nigrita, two (C&S-B), 39.84-50.95 mm, Africa, Nigeria Lago 
Lagoom; twenty-two (M), 28-6l.2 mm, (University of Bristol), Africa, Nigeria, 
Lago Lagoon. 
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Synodontis schall,(16440) one (DS), 110.0 nun, (BM(NH) 1907.12.2.3751) 
Synodontis serratus, one (DS), (BM (NH) 1907.12.2.3754), Africa, Mile River. 
Synodontis sp, one (DS), 70.0 nun, Amsterdam. Mus. of Amsterdem. 
Aquarium specimen. 
Synodontis ornatipinnis (M), MBUCV-V-13385, Zambria, Africa, one 93.0 
nun. 
Synodontis ? sp. (M), MBUCV-V-10980, Ghana, Africa, one 220.0 nun. 
NEMATOGENIDAE 
Nematogenys inermis, one (M), nun, (ill 15551), South America. 
PANGASIDADE 
Pangasius sanitwongsei, one (M), nun, (AMNH 583020), Asia. 
Pangasius siamensis, ANSP-87432, Bankok, Siam, one 113.3 nun. 
PIMELODIDAE 
Pseudopimelodus apurensis, Venezuela: one (DS), 100.0 nun, Estado Cojedes, 
EI BauI; one (DS), 120. 0 nun, (MBUCV -V-sin), Estado Cojedes, EI BauI. 
Rhamdia quelen, Venezuela: two (C&S-R), 129.0-131.0 nun, (MBUCV-V-
199), Estado Miranda, Guatire; one (DS), 110.0 mm(MBUCV-V-s/n), Estado 
Amazonas, Rio Orinoco Puerto Ayacucho. 
Brachyglanis sp. (M), MBUCV-V-14674, Rio Bacia, one 63.0 nun. 
Brachyplatystoma Jilamentosum (C&S-B), MBUCV -V sin, CT# 435, Rio 
Orinoco, one 122.5 nun. 
Brachyplatystoma juruense (ES), MBUCV-V-ES-013, Rio Apure, one 40.0 
mm. 
Brachyplatystoma vaillanti (M), MBUCV-V- sin, Rio Orinoco, one 180.0 rnm. 
Brachyrhamdia imitAdor (M), MBUCV-V- sin, Puerto Ayacucho, one 37.5 
nun. 
Cetopsorhamdia picklei (C&S-B), MBUCV-V-2158, CT# 264, Sist. Lago de 
Maracaibo, one 55.6 nun. 
Chasmocranus longior (C&S-B), MBUCV-V-9817, CT # 137, Cuyuni, four 
28.1-56.7 mm ; (M) MBUCV-V- sin, Rio Cataniapo, ,one 101.0 mm. 
Microglanis secundus (C&S-B), MBUCV -V -9862, CT # 94, Rio Cuyuni" 
three, 33.0-34.0 mm. 
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Myoglanis Sp. (C&S-B), MBUCV -V -8630, CT# 78, Rio Atabapo, one 70.1 
mm. 
Nannorhamdia sp. (C&S-B), MBUCV-V-10998, CT# 100, Rio Orinoco, one 
25.0mm. 
Pimelodella cristata Venezuela: (M), MVUCV-V-10672, Rio Cuyuni, two 
140.0-155.0 mm; MBUCV-V-9886. Rio Cuyuni, two 141.0-147.0 mm. 
PLOTOSIDAE 
Cnidoglanis macrocephalus, AMNH-33391, western Australia, one 243.0 mm. 
SCHILBEIDAE 
Cryptopterus cryptopterus, one (C&S-B), mm, (BM (NH) Unregistered) 
Paraeutropius buffer, one (C&S-B), 44.99 mm, Bristol, Aquarium Specimens 
Univ. Bristol. 
Schilbe intermedius, two (M), mm, (University of Bristol), Africa, Nigeria, 
Lago Lagoon. 
Sehilbe intermelius, one (C&S-B), 65.0 mm, Africa, Nigeria, Lagos Lagoon. 
SILURIDAE 
Wallago sp, one (C&S-B), mm, BM (NH) Unregistered, Thailand. 
Wallago attu (M), ANSP-89504, KRIBI, Siam, one 247.0 mm. 
SISORIIDAE 
Parexostoma stoliczkae, (M), MBUCV -V -10967, China, one 117.1 mm. 
TRICHOMYCTERIDAE 
Trichomycterus conradi (M), MBUCV-V-15890, Venezuela, one 50 mm. 
Trichomycterus kneri (M), MCNG-7927, Barinas, two 160,0-168.0 mm. 
Trichomycterus meridae, MBUCV-V-s/n, Rio San Diego, one 53.0 mm. 




Salmo trutta, one (DS), 400.0 mm, United Kingdom, Wales. 
CHARACIFORMES 
BryCOll cf Hilari one (C&S-B) 89.9 mm, MBUCV-V-14397, CT # 500, Rio 
Orinoco. 
Brycoll It'ithei, one (M), 170 mm, Rio Socop6, Barinas, (MBUCV -V-sin). 
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Boulengerella lucia, one 113.6 mm(C&S-B), MBUCV -V -13080, CT# 488, 
Rio Guarguapo. 
Hoplias macrophthalma (C&S-B), MBUCV-V-s/n, CT# 635, one 19.6 mm. 
Hoplias malabaricus (M), MBUCV-V-12256, Guaraones,. One 132.0 mm. 
CLUPEIFORMES 
Lile piquinga (C&S-B), MBUCV-V-5086, CT# 122, Isla de Margarita, one 
52.0mm. 
CYPRINIFORMES 
Caracius auratus (C&S-B), MBUCV -V - sin, material de acuario, one 52.0 
mm. 
Catostomus santanae (C&S-B), MBUCV -V - CT # 115, California USA, one 
76.8 mm. 
Crosomus erythroogaster (C&S-B), MBUCV-V-15358, CT# 559, Illinois, 
USA, two 44.0-55.0 mm. 
Cyprinus carpio (M), MBUCV-V-s/n, POLONIA, one 140.0 mm. 
Leuciscus idus (M), MBUCV-V-15354, Rio Odra, POLONIA, one 220.0 mm. 
Nemacheilus barbatulus (C&S-B), MBUCV-V-15350, CT# 608, POLONIA, 
one 62.0 mm. 
Notropis bifrenatus (C&S-B), USNM-1188596 (MBUCV-V-CT# 108), 
Chesapeake Bay, USA, two 38.4-41.4 mm. 
ELOPIFORMES 
Elops saurus (C&S-B), MBUCV-V.551, CT# 53, Rio Unare, one 132.2 mm .. 
GONORYNCHIFORMES 
Chanos chan os (C&S-B), MBUCV-V-12633, CT# 306, Tahiti, Pacific, two 
81.5-84.4 mm; (M) ANSP 63292-95, Luzon, San Fernando, Filipinas, one 
195.0 mm. 
GYMNOTIFORMES 
Apteronotus albifrons (M), MBUCV-V-11902, Esteros de Camaguan, GU one 
305 mm. 
Rhabdolichops sp. (M), MBUCV-V-s/n, Rio Apure, AP, one 247 mm. 
Stemopygus lIIacrurus (M), MBUCV-V-12247, Rio Orinoco, TFDA, one 350 
mm. 
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LIST OF ABREVIATIONS USED IN THE FIGURES 
Osteology 
a.fin.st Anal fin stay ESM Elastic-spring mechanism 
ar-rnx.l Articular-maxilar ligament exoo Exoocipial 
angu Anguloarticular f.hyp Foramen hyomandibulo-
preopercular 
a.un.pl AnteRior nuchal plate f.int Fenestra intersupraneural 
aor.c Aortic canal f.rnag Foramen magnum 
aupal Autopalatine f.orb Foramen orbital 
arti.r.p Articular-radial process of the f.syrn Fenestra symplectic 
coracoides 
babr Basibranchial f.tri Foramen trigeminofascial 
bas. r Basal radial fron Frontal 
basi Basipterygium gr Gill rakers 
bocc Basioccipital bel. se Helicoidal semi -disk of the 
pectoral spine 
c.font Fontanel hyhy Hypohyal 
c.hyrn Internal canal of the the hyorn Hyomandibular 
coracoides hyomandibular 
c.s.i. Cavum sinum imparis hypa H ypurapofisis 
Cl First copulae hypb Hypobranchial 
C2 Second copulae hypu Hypurals 
C3 Third copulae i.basi Internal process of the 
basi pterygi urn 
ccp Coronoid cartilage process iorb Interorbital 
cehy Ceratohyal inhy Interhyal 
cerb Ceratobranchial inte Intercalari urn 
cIei Cleithrum into Interopercular 
com.c Compose centre ipro Infrapreopercular 
cor Coronomekelian itp InfeRior tooth plate 
cora Coracoid lacr Lachrymal 
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den Dentary leth Lateral ethmoid 
dis.r Distal radial max Maxi lIar 
dor.me Dorsomedial process of the mec.c Meckelian cartilage 
pectoral spine 
dsph Dermosphenotic meth Mesethmoid 
e.bar Epiphyseal bar mnp Medial nuchal plate 
e.basi External process of the mpte Matapterygoid 
basi pterygi urn 
ephy Epyhyal mul.r Mullerian ramus 
epio Epioccipital nas Nasal 
epte Endopterygoid nf. basi Neural foramen of the 
basypterigium 
epu Epural nsv Neural spine of the vertebra 
epyb Epibranchials o.aohy Anteroventral openning of 
the internal canal of the 
hyomandibular 
o.dmhy Dorsomedial openning of the rot. pr Rotator process of the 
internal canal of the pectoral spine 
hyomandibular 
o.pohy Posteroventral openning of the sca Scapula 
internal canal of the 
h yomandi bular 
o.pohy Posteroventral openning of the sca.f Scapular foramen 
internal Canal of the 
hyomandibular 
parah Parahypural scaph Scaphium 
phab Pharyngobranchial scle Supracleithrum 
pnp PosteRior nuchal plate supr Supraneural 
preo Preopercular socc Supraoccipital 
prmx Premaxillar sphe Sphenotic 
proo Prootic spop Suprapreopercular 
ptsph Pterosphenoids s.tp SupeRior tooth plate 
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pasph Parasphenoid trLt Transformator process of 
the tripus 
pter Pterotic trip Tripus 
quad Quadrate trip.a Articular process of the 
tripus 
rl First ray of the dorsal fin u.hyhy Upper hypohyal 
r2 Second ray of the dorsal fin urhy Urohyal 
(dorsal spine) 
rad.d Distal radial uron Uroneural 
rad.p Proximal radial ventm.s Ventromedial process of 
the pectoral spine 
rbr Branchiostegal rays 
Myology 
A2 Adductor ABD. SUP. Abductor Superficialis 
mandibulae, PEL. pelvicus 
external section 
A3 Adductor ADD. ARC. Adductor arcus palatini 
mandibulae, PAL. 
internal section 
A3* Adductor ADD. MAN. Adductor mandibulae 
mandibulae, A3 
internal section 
A3* Adductor ADD. OPE. Adductor operculi 
mandibulae, A3 
medial section 
ABD.PRO Abductor profundus ADD. PRO. Adductor profundus 
PEL. pelvicus 
ABD. PRO. Abductor profundus ADD. SUP. Adductor superficialis 
PEL. pelvicus PEL. pelvicus 
ABD. SUP. Abductors ADD.PRO. Adductor profundus 
supe rfidal is 
ADDUCT. Adductor INTERPH. Interpharyngells 
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ARR.DOR Arrector dorsalis 
ARR.DOR. Arrector dorsalis 
PEL pelvicus 
ARR. VEN. Arrector ventralis 
ARR. VEN. Arrector ventralis 
INF. inferior 
ARR. VEN. Arrector ventralis 
PEL. pelvicus 
ARR. VEN. Arrector ventralis 
SUP. superzor 
DEP. ANA. Despressores anales 
DEP. DOR. Depressores 
dorsales 
DIL. OPE. Dilator operculi 
EPAXIA. Epiaxialis 
ERE. ANA. Erectores anales 
ERE. DOR. Erectores dorsales 
EXT. TEN. Extensor tentaculi 
FLEX.DOR Flexor dorsalis 
FLEX.VEN Flexor ventralis 
HYO. ABD. Hyohyoidei 
abductores 
HYO. ADD. Hyohyoidei 
adductores 
HYO. INF. Hyohyoides 
infe rio ris 
HYP. LON. Hypocordal 
CHAPTER 2 
LEV. ARC. Levator arcus palatini 
PAL. 
LEV. EXT. Levatores extemi 
LEV. INT. Levatores intemi lateralis 
LAT. 
LEV. INT. Levatores intemimedialis 
MED. 
LEV. INT. Levatores intemi transversi 
TRA. 
LEV. OPE. Levator operculi 
OBL. DOR. Obliqui dorsales 
OBL.INF. Obiquus inferior 
OBL. POSe Obliquus posterior 
OBL. SUP. Obliquus superior 
PHA. EXT. Pharyngoclaviculars 
extemus 
PHA. INT. Pharyngoclaviculars 
intemus 
PRO. HYO. Protractor hyoidei 
PRO. PEC. Protractor pectoralis 
PRO. VEN. Protractor vertebralis 
PRO.TEN. Protractor tentaculi 
MEN. mentalis 
REC. COM. Rectus communis 
REC. DOR. Rectus dorsali 
REC. EXT. Rectus exten1US 
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longitudinalis 
HYP.OBL. Hypaxialis obliquus REC.INF. Rectus inferior 
INF infe rio ris 
HYP.OBL. Hypaxialis obliquus REC INT. Rectus intemus 
SUP. superwrls 
HYPAXI. Hypaxialis REC. SUP. Rectus superior 
INC. ANA. Inclinatores anales RET. DOR. Retractor dorsalis superior 
SUP. 
INC. DOR. Inclinatores RET. TEN. Retractor tentaculi mentalis 
dorsales MEN 
INF. MED. Infracarinalis RET.TEN. Retractor tentaculi 
medius 
INF. MED. Infracarinalis ROT. PEC. Rotator pectoralis dorsalis 
medius DOR. 
INTERM. Intermandibularis ROT. PEC. Rotator pectoralis ventralis 
VEN. 
INTER. Interrradialis SPH.OES. Spincter oesophagi 
STERNHY. Sternohyoideus TRA.DOR. Transversus dorsalis 
ANT. anterior 
SUP. ANT. Supracarinalis TRA.DOR. Transversus dorsalis 
anterior POS. posterior 
SUP. MED. Sup racarinalis TRA. VEN. Transversus ventralis 
medius ANT. anterior 
SUP. POS. Supracarinalis TRA. VEN. Transversus ventralis 
posterior POS. posterior 
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INTRODUCTION 
"The biologist, as well as the philosopher, learns to recognise 
that the whole is not merely the sum of its parts. It is this, 
and much more than this. For it is not a bundle ofparts 
but an organisation of parts, of parts in their mutual 
arrangement, fitting one with another". 
D' Arcy Thompson, 1917 
In the introduction of this chapter I want to call attention to the general 
problem that in the actual study of the evolution of fishes there has developed, 
for understanding the relationship between different taxa, a tendency to look 
for characters as items to put in a matrix and to forget the nature of the 
characters. That is the reason why I start with this thought by D' Arcy 
Thompson in his classic book "On Growth and Form", because most of the 
anatomical problems in catfishes, involving fusion, reduction, loss and 
appearance of new elements, contributing to the difficulty in comprehension of 
this specialised group, are part of a general analysis of different systems. This is 
the reason why Parauchenipterus galeatus has been taken as a "generalised" 
auchenipterid, representative of this family for a general comprehension of the 
problematic anatomy of this particular group of teleosts. This account includes 
osteology, lateral-line system, myology, and nervous system, and, when 
possible with available material, the development of some structures. Before 
the description of the different systems in this species, the number of structures 
(tissue and integument, dermal derivatives) that have been identified are listed 
to aid the understanding each structure. 
To find characters we are inclined to take the character, " a long process" or 
"two holes" against "one", forgetting the plasticity of the parts of some 
structures in fishes and the homology between them, forgetting that "whole" is 
not merely the sum of its parts". In the present analysis of the anatomy of 
Paralichenipterus galeatlis it is the intention to integrate the whole system 
studied and to refer to the muscular system in relation to the organisation of the 
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osteology and nervous system. Moreover, in the discussion of the homology of 
the bones it is necessary to integrate information from the study of the lateral-
line system. Another problem involved in the relationship between organisms 
includes the analysis of "character complexes" and "simple characters", which 
is a difficult matter. However the character analyses after this anatomical 
chapter will refer to the evolution of the different system studied here, for 
example, the maxillomandibular mechanism, the interaction of the dorsal 
skeleton of the branchial arches, and the associated musculature. 
Osteology: Since Regan (1911) proposed the first osteological basis for 
recognition of the different groups of catfishes, the nomenclature of the bones 
in siluroids has been discussed and different names for bones have been used. 
Recently, with further studies using phylogenetic systematic with anatomical 
detail, the variation of the anatomy in catfish has been noted and argued. 
Lundberg (1975) proposed a nomenclature for the bones of the posterior part of 
the cranium, discussing the nature of the posttemporal, supratemporal, 
extrascapular and epiotic and supracleithrum. Recently, new elements have 
been shown in the homology of these bones and the relation with other 
Ostariophysi discussed (Fink & Fink, 1981; Arratia, 1987; Higuchi, 1992). 
A further description of the osteology of the auchenipterid catfish has not 
been done so far. Only the general anatomy in an extensive comparative 
osteology has been accomplished in two unpublished theses (Bristki, 1972; 
Ferraris, 1988) or some general aspects in systematics (Mees, 1964; Greenfield 
& Glode, 1977; Royero, 1991) or characters in relationship (Curran, 1989). 
Chardon (1968) described the Weberian apparatus of Auchenipterus and 
Royero (1987) in an unpublished thesis described in detail the osteology of the 
dorsal fin and connected structures of certain species of the Auchenipteridae. 
Bristki (1972) and Ferraris (1988) provided an extensive anatomical 
description of the bones of some auchenipterids with special reference to 
Parauclzenipterus galeatus, giving important characters for recognition of 
certain groups of this family. Despite this paper, the anatomy of a generalised 
auchenipterid, with a clear delimitation of the structures and an exhaustive 
analysis of vaIiation in morphology is not available. A description of the 
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lateral-line system is not at hand for this family, with only references to 
infraorbital bones by some authors. 
Lateral-line: The lateral-line system in fishes has been noted as a sensory 
organ and several functions have been mentioned in the literature. This 
specialised mechanosensory component, omitting the hearing function, is used 
for object detection, surface feeding, sex recognition, schooling behaviour and 
other proposes (Branson & Moore, 1962; Dijkgraaf, 1967; Coombs et al. 
1989). Related to the function of the lateral-line, variations in the numbers of 
neuromast and morphology of the canals have been correlated with 
physiological, behavioural and environmental factors (Northcut, 1989; Combs 
et al., 1988). Despite the important function of the lateral-line in fishes, this 
system has been studied for anatomical purposes and in catfishes, as in others 
teleosts, the lateral-line is used for the identification of dermal bone 
components and homology between skeletal structures and as a source of 
characters for phylogenetic reconstruction. 
The catfishes present a long list of highly anomalous osteological features. 
The identification of certain bones is a difficult matter, and actually there is 
considerable diversity of opinion in the naming of certain bones. An example 
of this situation is the statement by Lundberg (1975) regarding the bones of the 
upper shoulder girdle and temporal region, in relation to the temporal canal of 
the lateral-line. The identification of posttemporal by Lundberg (1975) was 
later refuted for Fink & Fink (1981) and Arratia & Gayet (1995) and they 
named this bone as the extrascapular, discussing the homology of the 
suprattemporal lateral-line canal and the pit-line present in catfishes. A similar 
situation has happened with the lachrymal and preorbital and the fusion of the 
parietal into the supraoccipital in catfishes. This condition involves issues of 
reduction of the lateral-line and fusion and loss of bones, together with 
theoretical implication for the use of the lateral-line for establishing the 
homology of bones. 
In teleosts the use of the lateral-line system for establishing the homology of 
bones has been discussed by numerous authors (Allis, 1889, 1904; Moodie, 
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1922; Stensio, 1947; Parrington 1949, 1967; Deviller, 1958; Kapoor, 1970; 
0rvig, 1972; Jarvick, 1980). The structure and development of this 
mechanosensory system in Siluriformes has been known since the works of 
Pollard (1882), Collingue (1895), Bunker (1897), Herrick (1899, 1900, 1901), 
Allis (1904), Popovich (1930) and Lekander (1949). In the study of the lateral-
line and associated dermal bone in catfishes it is relevant to take into account 
the complex problems for the identification of skeletal components and the 
general statements that have been made in the study of the lateral-line in fishes. 
Comprehensive investigation of the development of the lateral-line and its 
innervation for the identification skeletal components in fishes, together with 
the theories about the formation of the canals, bones and related structures has 
been made by many authors (Holmgren, 1942; Stensio, 1947; Lekander, 1949; 
Parrington, 1967; Kapoor, 1970; Webb, 1989). Likewise, to identify a bone 
various theories have been discussed and new elements have been added during 
the history of the comparative anatomy of fishes. Allis (1898) stressed the 
constancy of the lateral-line and the identification of different bones, according 
to the development and position (topography) of the canals of the lateral-line. 
Parrington (1967) discussed the variability of the lateral-line, demonstrating the 
shifting of the canals. De Beer (1937) was of the opinion that certain bones in 
some fishes that developed in relation to the lateral-line could not be 
homologous with other bones in other fish related to the same part of the canal. 
On the other hand further investigations into the formation of the lateral-line 
canals have shown that the dermal bones associated with lateral-line canals 
consist of two ontogenetic components: the "latero-sensory" and the 
"membranous" components (Allis, 1935). The first develops from the lateral-
line and in some case undergoes a process of regression, remaining as a tubular 
ossicle (0rvig, 1972), as for example in the infraorbital canal in certain 
catfishes. The membranouse component can be anostomosed or fused with 
lateral-line components. Recently, the lateral-line system in catfishes has been 
used in the diagnosis of different groups and phylogenetic reconstuction 
(Arratia & Haugin, 1995; Arratia & Gayet, 1995). 
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Myology: A further descriptive myology of a species of catfish has not been 
made since the classical paper of Mc Murrich (1884) on Ameiurus. Recently, 
Taveme & Aloulou-Tiki (1974) described the striated musculature in the genus 
Synodontis. However important elements in the anatomy of the muscular 
system in some families of catfish have been studied or referred to in general 
papers on the anatomy of teleosts. The head musculature has been noted 
specifically in the families Ictaluridae (Allis, 1895; Souche, 1932; Edgeworth 
1935), Siluridae (Holmqvist, 1911; Souche 1932); Amblicipitidae (Takahasi, 
1925), Plotosidae (Takahasi, 1925; Kesteven 1943), Bagridae (Takahasi 1925; 
Misra, 1960), Pimelodidae (Nass, 1992), Heteropneustidae (Munchi, 1961), 
Clariidae (Nawar, 1955) Loricariidae (Howes 1983), Hypophthalmidae 
(Howes, 1983a), and Malapteruridae (Howes, 1985a). Several papers have been 
published on the mechanism of movement of the catfish barbels, including 
descriptions of the muscles involved in this structure and the functional 
morphology, in addition to the explanation of the homology and phylogenetic 
implications of the maxillary and mental barbel structure. (Eaton, 1948; 
Munshi, 1960, Alexander, 1965; Singh, 1967; Singh & Munshi, 1968; 
Winterbotton, 1974; Gosline, 1975; Ghiot, 1978; Howes, 1983a; Gioth & 
Bouchez 1980; Ghiot, et al., 1984; Nass, 1992) 
A general review of some muscular systems of catfishes was made by 
Shelden (1937), who described the myology of the pelvic girdle in many 
families of catfishes. Royero (1987) studied the dorsal fin musculature in the 
American catfish families. 
The pectoral musculature in catfishes and its functional implications have 
been described in several papers (Mc Murrich, 1884; Hora, 1922; Nawar, 1955; 
Ganguly & Chaterjee, 1963: Alexander, 1965; Goel, 1966; Agrawal & Sharma, 
1967; Agrawal & Rastogi, 1967: Gainer, 1967; Mahajan, 1971; Brusseau, 
1976). The functional mechanism has been studied in different families of 
catfishes (Alexander, 1965; Gainer, 1967; Schaefer, 1984), particularly the 
locking mechanism of the spine. Sound production by the pectoral fin, has been 
associated with stridulation devices (Agrawal & Sharma, 1967; Agrawal & 
Rastogi, 1967; Goel, 1966). 
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No special attention has been paid to the musculature in Auchenipteridae. 
Bristki (1972), Curran (1989), Royero (1987) Ferraris (1988), mention merely 
some muscles related with the spring mechanism and dorsal fin musculature. 
The objective of the present study is to describe accurately the musculature of 
Parauchenipterus galeatus in order to determine the general pattern of the 
striated musculature of a representative species of the family Auchenipteridae, 
and to discuss the homology, nomenclature and presence or absence of some 
muscles. Together with the muscles, some ligaments which are part of the 
stretch system are described, related to a derived functional mechanism which 
has evolved in this species, especially the movement of the barbel and the 
cephalic musculature. 
OSTEOLOGY 
The osteology is described in three separate sections: the axial skeleton and 
the appendicular skeleton following the organisation proposed by Harder 
(1975), and that of the lateral-line system including some reference to the 
lateral-line canals, pores and neuromasts of the head and body region. 
AXIAL SKELETON 
Neurocranium (Figs. 13-14) 
The neurocranium of Parauchenipterus galeatus has the typical regions for 
teleosts, consisting of four main parts: ethmoidal, orbital, otic and occipital. 
The dorsal roof has an isosceles triangular form with the anterior part truncated. 
The posterior part is strongly united to the nuchal plate through the 
supraoccipital and epioccipital bones in a continuous shield. The roof is heavily 
ossified with a rough granular surface, and only small foramina open on the 
dorsal surface for the pores, connections of the lateral-line system and grooves 
for the bed of neuromasts. An anterior oval fontanel is developed in adult 
specimens, between the anteromedial part of the frontals and posterior border 
of the mesethmoid. There is no secondary posterior cranial fontanel divided by 
the union of the frontals ("epiphyseal bar"). Anteriorly, there is a very 
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conspICUOUS nasal cavity for the olfactory organs, surrounded by the 
mesethmoid and lateral ethmoid. 
In general appearance the cranium in lateral view is depressed, with two 
main lateral shallow depressions or fossa. The anterior is in the optical region 
(optical cavity), and the posterior between the junction of the posttemporal, 
pteroptic and exooccipital (otico-temporal cavity). An important derived 
character in Parauchenipterus galeatus and other related genera, is that the 
lateral ridge of the cranium is constituted by the lateral ethmoid, sphenotic, 
pterotic and posttemporal. The frontals are not involved as a part of the lateral 
ridge. This character has been mentioned by Stark (1926) and studied by 
subsequent authors (Bristki, 1972; Ferraris, 1988; Curran, 1989). 
Ethmoidal region (Figs. 14-15) 
This is the anterior region of the cranium, surrounding the nasal sacs, and 
constituted by dermal and composite bones, the mesethmoid, lateral ethmoids 
(parethmoids), nasals and vomer. A conspicuous bone well ossified at the 
anterolateral part of the nasal area is the first infraorbital (lacrimal), which will 
be treated with the circumorbital bones. The mesethmoid (meth), supraethmoid 
of Lundberg (1982), is a broader unpaired bone. Dorsally it forms part of the 
nasal capsule and the anterior part of the fontanel. Anteriorly it has a well 
developed cornua to which is attached the premaxilla. Posterodorsally it is 
connected via a synarthrotic joint with the frontals, laterally with the lateral 
ethmoid and ventrally with the vomer. The lateral ethmoid (Ieth) is located 
latero-posteriorly to the mesethmoid, forming the major part of the 
posterolateral border of the nasal sacs. A foramen opens anteriorly for the 
passage of the olfactory tract, called here the articular facet of the lateral 
ethmoid (art.f). In the lateral border a process is developed with two surfaces 
for the articulation of the palatine and lacrimal. Dorsomedially the lateral 
ethmoid is connected with the frontal and posteriorly with the sphenotic via 
strongly interdigitating sutures. This last condition is apparently unique in some 
genera of auchenipterids within the Siluriformes. Ventromedially the lateral 
ethmoid is joined with the orbitosphenoid. The vomer is attached completely to 
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the ventral part of this bone, and also the parasphenoid has a connection via an 
anterior multiforked plate. 
The nasal (nas) is a slender and flattened bone located independently 
without any joint to the rest of the cramum. It is located lateral to the 
mesethmoid, supported by connective tissue. The main part of the bone is 
related to the anterior end of the supraorbital sensory canal. It has three 
foramina, two anterior in two bifurcated branches and a posterior one 
connected with the subsequent lateral-line system. 
Orbital region (Figs. 13-16) 
Due to the high modifications of the neurocranium of this speCIes some 
bones are displaced forwards. This is the case for the sphenotic which forms 
the main part of the orbit region. In the plesiomorphic catfishes, like 
Diplomystes, this bone is clearly part of the otic region. However it will be 
treated here in the orbital region because its close relationship with the orbit. 
The bones of this region are composed by dermal and endochondral elements: 
frontals, sphenotics, orbitosphenoid, pterosphenoids and circumorbital senes 
(lacrimal, four infraorbitals and the dermosphenotic). The infraorbital senes 
will be treated in more detail in the section on the lateral-line system because of 
the poor development of the tubular ossicles and the need for a separate 
description together with the pores, unossificed canals and neuromasts. 
However, the first infraorbital (lacrimal) and the dermosphenotic, are well 
developed and will be described with special reference to their connections 
with other bones. 
Each frontal (fron) is a large bone enclosed between the sphenotics and 
joining the opposite frontal medially, forming part of the posterior section of 
the cranial fontanel. Anterodorsally it is connected with the mesethmoid and 
lateral ethmoid, posterodorsally with the supraoccipital and ventromedially has 
a connection with the medial septum constituted by the orbitosphenoid, 
pterosphenoid and the dorsal process of the basiphenoid. 
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The cranial fontanel (c.font) in P. galeatus is circumscribed by the posterior 
rami of the mesethmoid and the medial connection of the frontals. In juveniles 
and small specimen it is possible to see an apparent epiphyseal bar. This 
epiphyseal bar is a simple medial connection between the frontals, call here the 
fontanel bar (f.bar). In the discussion it will be demonstrated that this 
connection between the frontals is not homologous to the epiphyseal bar 
present in other Ostariophysi. 
The sphenotic (sphe) is part of the orbit, in the dorsolateral region of the 
cranial vault. This a flat bone in the lateral ridge of the cranium, bordered 
anteriorly by the lateral ethmoid, posteriorly with pterotic and supraoccipital, 
and medially jointed with the frontal. Underneath, it is connected with the 
prootic, pterosphenoid and the dorsal process of the parasphenoid. It is part of 
the posterior ridge of the trigeminofacial foramen. Internally, the ramus of the 
lateral-line which usually pierces the frontal in other fish, passes through the 
anterior part of the sphenotic. The main function of the sphenotic is that of 
cranial connection with the hyomandibula. There is developed a special joint 
between these bones which will be described with the hyomandibular 
articulation. The sphenotic develops a ventral process that is connected with the 
prootic and parasphenoid. Laterally, for the connection with the 
hyomandibular, two depressions are conspicuous. The anterior sphenotic 
depression is rounded and on the ventral part of the sphenotic. The posterior is 
located between the joint of the pterotic and sphenotic. These process and 
depressions are important in the functional mechanism of the mandibular joint. 
The orbitosphenoid (osph) is the most anterior bone of the cranial vault, at 
the orbital cavity. Ventrally it is connected with the union of the parasphenoid 
and vomer and forms part of the keelbone that connects the ethmoid-vomer 
block to the base of the cranial vault and forms part of the interorbital septum. 
At the same time it is involved in the roof of the oral cavity. It borders 
anteriorly on the lateral ethmoid, and posteriorly on the dorsal process of the 
parasphenoid and pterosphenoid. In P. galeatlls this bone does not form part of 
the optic foramen. 
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The orbital foramen (f.orb) opens just on the parasphenoid, anterior to the 
trigeminofacial foramen. 
The pterosphenoid (psph) is located dorsal to the basiphenoid. Anteriorly it 
is connected to the ventral process of the frontal and to the posterior part of the 
orbitosphenoid. It forms part of the trigeminofacial foramen. 
The trigeminofacial foramen (f.tri) (prootic foramen) in this species has an 
atypical arrangement. In teleosts normally the trigeminofacial foramen is part 
of the trigeminofacial chamber, which is associated with the myodome. The 
siluroids do not have a myodome, this being secondarily lost (de Beer, 1937). 
In catfishes the optic foramen is formed by the suture with the pterosphenoid. 
In P. galeatus this foramen is ventrodorsally drawn out, reaching the inferior 
roof of the sphenotic and is formed by the prootic, sphenotic, and parasphenoid. 
The orbitosphenoid does not take part in this foramen. No other foramen of the 
trigeminofacial chamber is open. 
The circumorbital series is formed by the well developed first infraorbital or 
lacrimal, four simpler tubular ossicles, and the dermosphenotic. They are 
clearly separated, being united only by an internal membranous tube. On some 
a pore is evident. 
The lacrimal (lacr), the first infraorbital bone, is located anterolateral to the 
lateral ethmoid. In dorsal view it is a triangular bone with each border convex. 
Each angle of the triangle forms a process. The anterior process, directed 
forward, is connected with the cornua of the mesethmoid and ventrally is 
related to the premaxilla. It seems that this process is involved in the 
mechanism of movement of the maxillary bone, acting together with the 
premaxilla as a base, through the connective tissue. The lateral process bears a 
pore connected with the second infraorbital. The medial process is connected 
with the lateral ethmoid and on its distal part there is a pore. On the dorsal part 
of the lacrimal, a pore is open at the end of the lateral-line system; in total this 
bone has one opening and two pores related to the lateral-line system. Ventrally 
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the lacrimal develops a posterocaudal process with a facet that connects with 
the dorsal facet of the lateral ethmoid (lacrimal-ethmoidal articulation). 
The subsequent infraorbitals are small bones (i.orb, 2-5), not well developed 
and in adult and juvenile specimens remaining as tubular bones for the passage 
of the lateral-line canal. The sixth infraorbital is connected to the lateral-line 
branch which opens on the sphenotic. 
The dermosphenotic (dsph) is the posterodorsal bone of the infraorbital 
series. In small specimens it is a simple tubular bone, but in larger specimens it 
develops a membranous part giving the appearance of an enlarged bony plate 
with ornamentation similar to the cranium. Dorsally it is connected with the 
sphenotic and ventrally with the fifth infraorbital. 
Otic region (Figs. 13-17) 
The otic region is located posteriorly to the optic region and related with the 
acoustic organ and is the main part of the cranial vault, enclosing the principal 
part of the brain. The dorsolateral portion is connected to the pectoral girdle. 
Endochondral, dermal and composite bones are part of this cranial area: 
prootics, exoocipitals, pterotics, posttemporals, parietal-epiotics, supracleithra, 
and supraoccipital (the sphenotic was treated in the orbital region). Ventrally, is 
located the oticotemporal cavity, between the junction of the posttemporal-
supracleithrum, pterotic and exoccipital. This cavity supports the origin of the 
posterodorsal musculature of the gill arches. 
The prootic (proo) occupies the lateral wall of the otic capsule. It is 
bordered anteriorly by the sphenotic, laterally by the pterotic, medially by the 
parasphenoid and posteromedially by the basioccipital; no foramina are opened 
through this bone. Internally, it is connected with the supraoccipital. 
Posteriorly, the internal wall houses part of the labyrinthic region of the 
acoustic organ. 
The exoccipital (exoc) extends along the posterior part of the rear surface of 
the cranial vault. The exoccipitals form the posterior part of the oticotemporal 
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cavity and at the back of the cramum are connected medially around the 
foramen magnum. Anteroventrally the exoccipital is penetrated by the foramina 
for the vagus, glossopharingeal nerve and vessels, via the central, anterior and 
posterior foramina respectively (Fig. 17 A). Anteriorly the exoccipital has a 
synchondral contact with the prootic and pterotic. Medially it is connected with 
the basioccipital and distally with the posttemporal (=posttemporal-
suprac1eithrum). Equally with the prootic, it forms part of the labyrinth region 
of the acoustic organ. The exoccipital is sutured synchondrally with the epiotic 
(epiotic section of the fused parietal-epiotic), supraoccipital and posttemporal-
suprac1eithrum. This bone has developed, together with the basioccipital, a 
lateral process to which is attached the transscapular ligament. Posterocaudally 
the exoccipital has a pair of small foramina through which passes the 
occipitospinal nerve, just between the joint with the basioccipital. 
The pterotic (pter) forms part of the lateral ridge of the cranium and is part 
of the dorsolateral regIon of the cranial vault. Internally it is located the 
acoustic organ. In dorsal view the pterotic is bordered anteriorly by the 
sphenotic, posteriorly connected synchondrally with the posttemporal 
(posttemporal-suprac1eithrum) and the parietal section of the fused parietal-
epiotic, and medially with the supraoccipital. Underneath, in the otic capsule, it 
is connected medially with the prootic and posteriorly with the ex occipital. 
The posttemporal (posttemporal-supracleithrm)(ptm) IS traditionally 
referred to the posttemporal but has been demonstrated recently to be a 
composite bone (Arratia, 1987, Fink and Fink, 1981; Higushi, 1992), based on 
the original proposition of Regan (1911) about the composition of the 
suprac1eitrum and posttemporal. This bone is located in the posterior part of the 
dorsal roof. It does not taken part in the cranial vault or in the labyrinth region 
of the acoustic organ. The general form is triangular with three processes well 
developed. Dorsally it is connected with the pterotic and parietal-epiotic and 
ventrally connected through the transcapular ligament with the lateral process 
of the occipital region formed by the basioccipital and ex occipital. The 
dorsolateral process has a special concavity for attachment with the pectoral 
girdle. Posteriorly a foramen opens for the connection of the temporal ramus of 
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the lateral-line to the body branch. On the dorsal roof there are two well 
developed openings for the exit of the lateral-line canals. The first is located on 
the posteromedial part and the second between the articulation with the 
pterotic. 
The parietal (par) in Parauchenipterus galeatus and catfishes has been 
called by different names by several authors (scale bone, Gregory, 1933; 
posttemporal, Regan, 1911, Lundberg, 1975, Royero, 1987; extrascapular, 
Alexander, 1966, Fink & Fink, 1986, Aratia, 1992, Arratia & Gayet, 1995, Mo, 
1991; epioccipital, Walsh, 1990 supratemporal, Jayaram, 1970) and in the 
present study it has been demostrated that this bone is a composite bone (see 
discussion of the present chapter), here called parietal (with a later fusion in 
this species between the parietal and the epiotic), as was proposed originally by 
Allis (1904). This bone in catfishes is a complex structure with fusion of 
dermal elements early in ontogeny and a posterior aggregation between the 
parietal and the epiotic. 
Here the term parietal is used for the dorsal portion of the fused parietal and 
epiotic, but in some cases the term parietal-epiotic is employed. The parietal 
is located in the posterodorsal part of the cranial roof. The main feature of the 
parietals as occurs in several catfishes, is that they are separated in the middle 
line of the dorsal cranium by the supraoccipital and are not in contact with the 
frontal. In Parauchenipterus galeatus the parietals form part of the cranial 
shield, ontogenetically being developed as a composite bone by the fusion of 
the dermal components of the temporal region (the ventral region of this bone 
is fused later in the ontogeny to the epiotic). It is surrounded by the pterotic, 
posttemporal (posttemporal-supracleithrum), supraoccipital and the nuchal 
plate. 
The epiotic (epio) is fused dorsally to the parietal. Internally it forms the 
lateroposterior wall of the labyrinth region of the inner ear. Posteriorly it 
develops a caudal process (epio. p) which is bifurcated and connected through 
a ligament with the dorsal fin-vertebral complex. Ventrally and internally it is 
connected with the exoccipital. 
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The supraoccipital (socc) forms the main roof of the neurocranium, as an 
unpaired bone at the posterior end of the cranial vault. Posteriorly there is no 
development of the classical supraoccipital process as in other Siluriformes. In 
Parauchenipterus galeatus, as well as in others auchenipterids, it is truncated 
and joined by a synchondral connection with the anterior nuchal plate 
(supraneural). It is enclosed anteriorly by the frontals, laterally by the 
sphenotics, pterotics and parietal. In the posterior wall of this bone two 
prominent foramina open for the passage of the ramus lateralis accesonus 
nerve. 
Basicranial region and posterior wall of the cranium (Fig. 17) 
The basicranial region (basioccipital and parasphenoid), which is located 
posteroventrally in the skull, together with the first vertebra, is the functional 
base of the cranial vault. Posteriorly there is a connection with the vertebra and 
especially with the weberian apparatus. This region is formed by two bones 
whose origin is chondral and composite, the basioccipital and the parasphenoid. 
The basioccipital (bocc) is the posterior part of the ventral ridge of the 
cranium, with a T-shaped form. It is strongly joined to the exooccipital. 
Internally it forms the roof and the posterior wall of the cavum sinum imparis. 
Anteriorly it is connected via a long serrated suture with the parasphenoid and 
laterally to the prootic, exoccipital and transscapular ligament. Posteriorly the 
first vertebra is fused to the basioccipital and forms a cavity for the opening of 
the ventral canal of the weberian apparatus. 
The parasphenoid (psph) is extended along the midline of the ventral 
neurocranium, occupying the main part of the ventral keel of the cranium, 
acting as a base for the interorbital septum. Anteriorly the parasphenoid is 
connected through an anterior bifurcation with the posterior process of the 
vomer and part of the lateral ethmoid. Laterally it is connected with the 
orbitosphenoid, pterosphenoids, the ventral process of the sphenotic and the 
prootic. Posteriorly, via a dentate suture, it is joined to the basioccipital. The 
parasphenoid has a well developed dorsal process, forming part of the 
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anterolateral section of the cranial vault, which is in contact with the dorsal 
roof of the cranium. Lundberg (1982) referred the ascending wing of the 
pterosphenoid which is called by Ferraris (1988) "the basiphenoid process of 
the parasphenoid". In the six skeletons of P. galeatus in the present study, great 
intraspecific variation has been found in the form and the length of this process. 
An important feature in the modification of the trigeminofacial chamber is 
that the trigeminofacial foramen (prootic foramen) is opened dorsally, so that 
the frontal is involved in the dorsal section of this foramen. Furthermore, a 
peculiar character of the parasphenoid is that the orbital foramen opens through 
this bone, excluding the surrounding bones. Internally this bone is the base and 
lateral wall of the anterior part of the cranial vault, as well as the medial roof of 
the orobranchial cavity. 
Foramen magnum and cavum sinum imparis (Fig. 17B) 
In figure 15 is shown the posterior part of the cranium, exposmg the 
foramen magnum (f.mag) by the disconnection of the complex vertebrae and 
the dorsal fin, through which the spinal cord is connected to the brain. The 
foramen magnum is located between the basioccipital and exoccipital and the 
first vertebra forms part of the opening of the foramen magnum. This first 
centrum lacks a neural arch and spine. The border of this foramen continues, by 
a dentate joint, with the neural arch complex of the weberian apparatus. The 
inferocaudal portion of the exoccipital is not connected, leaving a clear opening 
where the foramen of the cavum sinum imparis begins. 
The cavum sinum imparis (c.s.i.) is a foramen or a tunnel below the foramen 
magnum, connecting the exterior part of the rear cranium to the cranial vault. It 
is formed by the dorsal part of the basioccipital, and is functionally related with 
the complex process of the hearing system. 
Branchiocraniunl (Figs. 18-21) 
The branchiocranium (splachnocranium), m P. galeatus, as in other 
Silurifonnes, is connected to the cranial vault by bony elements of the 
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hyomandibular arch, tendon, ligaments and the complex musculature system. 
The viscerocranium is divided according to the visceral arches, following the 
organisation proposed by Harder (1975). The first visceral arch is the 
mandibular-arch, constituted by paired bones, some of them dermal or cartilage 
bones: the premaxilla, maxilla, palatine, quadrate, angulorticular, dentary and 
the pterygoid senes (metapterygoid and endopterygoid), where the 
endopterygoid, premaxilla, maxilla, anguloarticular and dentary are dermal or 
composite bones. The second or hyoid arch is constituted by the hyomandibula, 
interhyal and the hyoid series (basi-, epy-, cerato-, hypohyal); the urohyal being 
a single complex bone connected to the posterior part of the basihyal. Most of 
these bones are chondral in origin, only the urohyal being a dermal bone. The 
branchiostegal rays (dermal bones) are connected to the hyoid series. 
Posteriorly to the hyoid arch are the gill-arches which are covered by the 
dermal opercular series (preopercular, opercular and interopercular). Two small 
bones connected with the preopercular are the suprapreopercular and the 
infrapreopercular, related to the ossification of the lateral-line system. 
Early stages of the suspensorium and gill arches are described from 
juveniles and subadult specimens. 
Mandibular arch (Figs. 18-19) 
The premaxilla (prrnx) is a flatted bone with a curved rectangular form, 
attached dorsally to the mesethmoid. However only the medial half is in contact 
by connective tissue below of the mesethmoid. The lateral half is not in contact 
with the neurocranium and surrounds the anterior border of the nasal capsule. 
Functionally, this lateral part of the premaxilla, at the dorsal roof, is the ventral 
accommodation of the maxillo-palatine joint. Dorsally, a series of narrow 
grooves is developed and in the medial region a depression which is attached to 
two medial processes of the mesethmoid. The ventral surface of the premaxilla 
is packed with a continuous series of villiform teeth, in 6 or 7 rows. Each tooth 
is conical with the tip curved backwards. The two premaxillary tooth-plates are 
continuous across the medial region. The outer borders are square. Posteriorly a 
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well developed foramen is present, opening at the postero-medial part, for the 
passage of a nerve and vessels. 
The maxilla (max) forms the base of the maxillary barbel, where the axial 
rod is attached which constitutes the internal core of the barbel. The maxilla is 
in two main parts, the head or articular region, and the distal process. The head 
of the maxilla has two condyles, which articulate with the anterior rounded 
cartilaginous extremity of the autopalatine rod. These condyles have a 
semidiscus shape, disposed in the vertical plane, combined as two rolling 
articular surfaces balanced against the anterior tip of the autopalatine in the 
horizontal plane. The distal process of the maxilla has a deep ventral grove 
where the axial rod of the barbel is originated. This axial rod is constituted of 
dense fibrous tissue, not cartilaginous (Eaton, 1948) and appears to be formed 
from a very dense net of elastine (Pietsch & Lavemberg, 1980). The maxilla is 
connected by a series of ligamentary and connective tissue to the premaxilla 
and mandibular ach. The first is the articular-maxillary ligament, (am.l), 
(Alexander, 1966), which connects the maxilla to the dorsal process of the 
meckelian cartilage. A second small ligament connects the posterior part of the 
head of the maxilla to the premaxilla, and fibrous connective tissue joins to the 
lacrimal in the lateral part of the nasal capsule. 
The autopalatine (aupal) is the most anterior portion of the palatoquadrate. 
It has the form of an elongate cylinder, lying lateral to the lateral ethmoid and 
parallel with the axis of the skull. The anterior extremity of the palatine bears a 
rounded cartilage that functions as the base of the joint of the autopalatino-
maxillary mechanism. At the caudal end there is a small tapering cartilage. At 
the middle of its length, in the medial part, it bears a facet for articulation with 
the lateral ethmoid. On this side, a long shallow grove is present for the 
attachment of the extensor tentaculi muscle. 
The endopterygoid (epte), also called entopterygoid, is a small bone that 
connects the hyomandibular-pterygoid series with the anterior part of the 
cramum, through a ligament to the vomer. There does not exist a direct 
connection with the palatine. This bone is in contact with the other bones via 
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ligaments. Its form is triangular and flattened, in the dorsolateral plane. The 
anterior part is truncated and is connected by a narrow ligament to the lateral 
process of the vomer. Posteriorly, on a broad surface, it is connected by a wide 
ligament to the metapterygoid. In a small specimen of Parauchenipterus 
galeatus the endopterygoid was not present as a separate cartilaginous element. 
Although a developmental series was not studied, this bone appears to be an 
ossification of the ligament that connects the pterygoid series with the vomer. 
The metapterygoid (mpte) is a roughly pentagonal bony plate, lying 
anterodorsal to the hyomandibulo-quadrate connection. It has a synchondral 
dentate suture with the anterior border of the quadrate and the anterodorsal 
ridge of the hyomandibular. Between the hyomandibular and the metapterygoid 
in small and subadult specimens there is a conspicuously developed area of 
cartilaginous connection. Anteriorly, the metapterygoid is connected with the 
endopterygoid by a broad ligament. 
The quadrate (quad) is a pentagonal chondral bone lying anteroventral to 
the hyomandibular, connecting the upper suspensorium with the lower jaw. Its 
dorsal region is laminar, tapering in a heavy articular head or condyle. 
Anterodorsally it is attached by a dentate suture to the metapterygoid and 
posteriorly with the hyomandibular. Its posterdorsal border takes part in the 
symplectic cartilaginous fenestra. Posterodorsally it has a synchondral contact 
with the preopercular, and posteroventraly, behind the articular condyle, 
presents a well developed foramen. for the mandibular trunk of the 
trigeminofacial nerve. Anteriorly the quadrate has a well developed condyle for 
the jaw joint with the articular facet of the anguloarticular. 
The dentary (den) is a elongate curved bone of the lower jaw which bears 
on its upper surface a series of villiform tooth, similar to those of the 
premaxilla. Near the symphysis there are 7 or 8 rows, reducing to two rows at 
the posterior end, adjacent to the coronoid process. Near the symphysis, a small 
posterior process is developed for the attachment of the intermandibularis 
muscle. Posteriorly, the dentary is connected to the anguloarticular through an 
interdigitated articulation. In the lateroventral region is enclosed a portion of 
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the mandibular lateral-line canal, leaving seven openings for the passages of 
the external canaliculi. 
The anguloarticular (ang), which is fused with the retroarticular, is the bone 
for articulation with the quadrate in conjunction as a element for the insertion 
of the adductor mandibulae muscle and a series of ligaments. These ligaments 
connect the lower part of the mandible with the opercular series, the 
hyomandibular and the hyoids. Dorsally the coronoid process is well 
developed. Posteriorly this bone has a notch for articulation with the quadrate, 
between two prominent processes. The notch has an articular surface in the 
latero-medial plane, which permit movement in the sagital plane on the condyle 
of the quadrate. On the lateral face of the dentary, there is a series of 
conspicuous canal openings of the lateral-line system and foramina for the 
passage of vessels and the mandibular branch of the facial nerve. Posteriorly, at 
the retroarticular process, an opening is clearly discernible for connection with 
the preopercular branch of the lateral-line, coming from the infrapreopercular. 
The coronomekelian (cor) is a small lanceolate bone lying in the internal 
meckelian depression, between the anguloarticular and the dentary. This fonns 
a bridge across the meckelian cartilage. It is connected posteriorly with the 
anguloarticular and anteriorly tapers to sharp end in contact with the upper part 
of the dentary. In adults and juveniles of this species the coronomeckelian 
cartilage develops a conspicuous dorsal coronoid cartilage process (ccp) which 
ends outside the coronoid process of the anguloarticular and to which is 
attached the primordial ligament. 
Ligaments of the lower jaw (Figs. 19-20) 
The lower jaw has some associated independent ligaments related to 
movement of the suspensorium and the palatino-maxillary mechanism, which 
are different from the tendinouse ending or ligaments associated with the 
adductor mandibulae. This ligament has been recorded in other catfishes 
(Higuchi, 1992; Arratia, 1987; Mo, 1991). Four ligaments are present in 
Parauchenipterus galeatus: 
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a-. The primordial ligament (l.pri) ("articular-maxillary ligament" 
(Alexander, 1965), maxillary barbel-mandibular ligament (Howes, 1983» is 
present in other teleosts (Harder, 1975; Gosline, 1986) and in the primitive 
catfish family Diplomystidae (Arratia, 1987), and it has been associated with 
the function of movement of the maxillary barbels (Ghiot, 1978; Royero & 
Neville, 1997). 
In P. galeatus the primordial ligament is cylindrical. It originates at the tip 
of the coronoid process of the coronomeckelian cartilage and is inserted on the 
posterior border of the maxilla. In large specimens this ligament arise at the tip 
of the coronoid process of the anguloarticular. 
b-. The quadrato-mandibularis ligament (I.q-m) connects internally the 
mandible with the quadrate. Its origin is on the posteromedial face of the 
anguloarticular and its insertion on the ventromedial part of the quadrate. This 
ligament was reported by Arratia (1987) in Diplomystes. 
c-. The mandibulo-interopercular ligament (l.m-i) is a strong subcylindrical 
cord that connects the lower jaw with the interopercular, and acts in movement 
of the mandible by the levator operculi muscle. Its origin is on the ventral part 
of the interopercular, inserting on the retroarticular process of the 
anguloarticular. 
d-. The mandibulo-hyoidean ligament (I.m-h) is a small ligament connecting 
the hyoidean bar with the mandible. Originating on the lateral face of the 
epihyal, it inserts on the posteromedial part of the anguloarticular. 
Another structure important in the mandible is the meckelian cartilage 
(mee.e) which is bordered by the lower jaw bones mentioned above. The main 
feature of this structure is that in adults it develops a coronoid process to which 
is attached the primordial ligament. 
Hyoid arch (Figs. 22-23) 
The hvo1l1andilmlar (hyom) is the bone of the mandibular arch which 
connects the suspensorium to the neurocranium, supports the opercular series 
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and is connected to hyoid arch. It is a bony plate more or less pentagonal in 
shape. Anteroventrally it is connected by a dentate suture with the 
metapterygoid and posterodorsal ridge of the quadrate. Posteriorly it is 
bordered by the preopercular. In the posterodorsal part a broad rounded condyle 
articulates with the articular facet of the opercular. The posteroventral ridge of 
the hyomandibular forms part of the border of the symplectic fenestra (f.sym). 
In this fenestra there remains a cartilage named by Howes (1983, fig. 23) the 
"symplectic cartilage". 
The hyomandibular is crossed by different nerves and vessels through the 
internal wall. The chief of these foramina forms an internal channel with 
openings in each face of the bone for the passages of the branches of the 
trigeminofacial nerve, and called in this work the internal canal of the 
hyomandibular (c.hym). This nerve enters the medial wall of the 
hyomandibular at a dorsomedial opening (dorsomedial opening of the internal 
canal of the hyomandibular, o.dmhy) and emerges through two openings in the 
external face, the posteroventral opening of the internal canal of the 
hyomandibular (o.pohy) and the anteroventral opening of the internal canal of 
the hyomandibular (o.aohy), respectively. Posteriorly, between the junction 
with the preopercular, a well developed foramen is present, called in this work 
the hyomandibulo-preopercular foramen (f.hyp). A similar foramen in 
Amiurus was named by Kindred (1919) as the ''foramen for the passage of the 
ramus mandibularis fa cia lis" and in Trogloglanis, by Lundberg (1978) as 
''foramen of the mandibular branch of the facial nerve (VI)". This foramen in 
Parauchenipterus galeatus is for the passage of the posterior ramus of the 
mandibular branch of the trigeminofacial nerve, which comes from the 
posteroventral opening of the internal canal of the hyomandibular (o.pohy). In 
Parauchenipterus galeatus and related species, the hyomandibular connection 
with the neurocranium is highly modified with respect to the generalised 
condition present in Siluriformes. There is a special connection between the 
hyomandibular end and the ventral cup-shaped process of the sphenotic. This 
ventral cup-shaped process has a central concavity as socket for the middle 
section of the hyomandibular bone. The anterior and posterior articular 
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processes of the hyomandibular surround the lateral borders of the cup-shaped 
process, forming a strong connection between these bones. Moreover, the 
anterior border of the cup-shaped process of the sphenotic develops a tapering 
process that articulates with a posterodorsal grove of the hyomamdibular. This 
interconnected process and the strong connection of the hyomandibular to the 
ventral roof of the neurocranium does not permit much anteroposterior 
movement for the hyomandibular. 
The interhyal (inhy) is a small bony rod that connects the hyomandibular-
quadrate complex with the hyoid bar, bearing a ligament at each extremity. It is 
attached dorsally to the region of the symplectic cartilage and ventrally with the 
upper end of the epihyal. 
The hyoid series is connected with the hyomandibular by the interhyal and is 
constituted by the hypohyal, ceratohyal, epihyal and urohyal. 
The epihyal (ephy) forms the posterior part of the hyoid bar. It is connected 
via a ligament (mandibulo-hyoideo ligament, I.m-h) with the lower jaw, and 
dorsoposteriorly, to the interhyal. Anteriorly it is broadly articulated with the 
ceratohyal. A small cartilage remains at this articulation. 
The ceratohyal (cehy) is the major part of the hyoid bar. The posterior 
region is narrow but it broadens anteriorly. The anterior section articulates 
synchondrally with the lower and upper hypohyal, and the posterior section 
joins the lower epihyal. A cartilaginous fenestra persist in adult specimens. 
The hypohyal (hyhy) is located between the two ceratohyals, and maybe 
divided into two sections (upper hypohyal and lower hypohyal) according to 
Harrington (1955). This bone constitutes the dorsoanterior part of the "tongue" 
in P. galeatus. The upper hypohyal (u.hyhy) is broad and links laterally with 
the ceratohyal and medially is in contact with the other upper hypohyal, 
posteriorly with the lower hypohyal. Posteriorly a tendon and connective tissue 
connects this bone with the urohyal. The lower hypohyal (I.hyhy) occurs 
dorsocaudally to the upper hypohyal, being flattened and smaller than the other 
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hypohyal, articulating with the posterior section of the ceratohyal. Anteriorly it 
is connected to the lower hypohyal. 
The urohyal (urhy), a sesamoid bone with a "T" shaped appearance, is 
located posteromedially to the hyal bar and is the place of insertion for the 
stemohyodeus muscle. It is connected with the hypohyal via a pair of 
symmetric ligaments. 
The branchiostegal rays, r.b" (radii branchiostegi) are embedded in the 
branchiostegal membrane, and connect with the hyoid bar. In all specimens 
examined seven pairs of long branchiostegal rays were counted. The first four 
branchiostegal rays articulate with the ceratobranchial and the rest with the 
epihyal. 
No subopercular bone has been recorded in catfishes, although the 
uppermost branchiostegal ray may have taken the place of this bone. It is 
possible that this upper branchiostegal could be a modified subopercular. 
Branchial arches (Figs. 24-25) 
The branchial arches comprise five functional gill arches located in the 
posterior part of the oral cavity, four being associated with respiration in 
bearing gill filaments. The fifth arch is mainly related to the pharyngeal 
masticatory system, bearing pharyngeal tooth plates. The gill arches in P. 
galeatus are formed by bony or cartilaginous components in adult specimens. 
Each is composed of several elements: two copulae (three ossified 
basibranchials), three hypobranchials (only two ossified), five ceratobranchials, 
five epibranchials (the fifth is a small cartilaginous piece), two ossified 
pharyngobranchials and two pairs of tooth plates located posteriorly. 
A first copula (Cl), that bears the basihyal, is absent in P. galeatus, as in 
other catfishes. The second copula (C2) is a cartilaginous rod in small 
specimens, and in adults develops with a centre of ossification. It is located 
among the first three hypobranchials. In a small specimen (less than 20 mm) no 
ossification is present. In a larger specimen the posterior part of the copula 
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ossified first, corresponding to the third basibranchial (babr3). Posteriorly the 
second basibranchial is ossified (babr2). The third copulae (C3) is a 
cartilaginous structure, located behind the second copula, between the fourth 
and fifth ceratobranchial. It has a "T" shape in cross section, with two lateral 
wings and a ventral process. In large specimens this copula is ossified in the 
centre, the surrounding structure remaining cartilaginous. 
Three pairs of hypobranchials (hypb, 1-3) are present III this specIes, 
connected via connective tissue with the second copula and the 
ceratobranchials. The first two are ossified in large specimens, but the third 
hypobranchial (hypb3) remains cartilaginous in specimens of 155 mm standard 
length. 
The ceratobranchial (cerb, 1-5) are represented by five pairs of elements, 
places lateral to the hypobranchials and the third copula (C3). Each 
ceratobranchial is a large curved bone with the ventral region concave. In cross 
section it has the form of a semicircle. Only the fifth ceratobranchial is 
flattened. The ceratobranchials are connected dorsally with the epibranchial via 
connective tissue. The first two bear small gill rakers on the anterior border. 
The third and fourth ceratobranchial have gill rakers on both sides of the 
ceratobranchial bar. The fifth ceratobranchial bears gill rakers on the anterior 
part. The fifth ceratobranchial (cerb5) is fused to the lower pharyngeal tooth 
plate. This plate bears small conical tooth located on the dorsoanterior part. 
There are five epibranchials (epyb, 1-5) in P. galeatus. Four epibranchials 
are well ossified and the fifth remains as a small cartilaginous piece. This piece 
has been reported in other catfishes (Mo, 1991) and is located in the 
dorsolateral part of the gill arch. 
The first four epibranchials are ossified in adult specimens. Laterally they 
are articulated with the dorsal edge of the ceratobranchial, joined by a strong 
connective tissue. The first two are slender with the medial section tapering to a 
cartilaginous ending. They are close together and join medially to the anterior 
part of the second pharyngobranchial, which is a reduced cartilaginous piece. 
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Together with this connection, the small third pharyngobranchial is joined to 
the third epibranchial. The tips of these bones form a triple connection. The 
third epibranchial (epyb3) has a posterior uncinate process and is joined 
medially to the connection of the third and fourth pharyngobranchials. The 
fourth epibranchial (epyb4) is flattened in the medial section, articulating with 
the posterior process of the fourth pharyngobranchial. The fifth epibranchial 
(epyb5) is a small piece of cartilage in adult specimens, lying between the fifth 
ceratobranchial and the lateral border of the fourth epibranchial. 
Three pharyngobranchials (phab, 2-4) are present in this specIes. 
According to Nelson (1969) the first pharyngobranchials are reduced or lost as 
independent elements; the successive elements are never fused. This means that 
In P. galeatus the first pharyngobranchial IS lost. The second 
pharyngobranchial (phab2) is reduced to a small cartilaginous piece. 
Functionally, this is at the centre of the union of the first two epibranchials with 
the third pharyngobranchial. In some specimens the second pharyngobranchial 
is lost. The third pharyngobranchial (phab3) is a slender bone lying between 
the second and third epibranchial. Posteriorly it is connected with the fourth 
pharyngobranchial and laterally with the third epibranchial. The fourth 
pharyngobranchial (phab4) is shorter than the third, being located medially to 
the third and four epibranchial. The pharyngeal tooth plates in P. galeatus are 
well developed. The inferior tooth plate (itp) is fused with the fifth 
ceratobranchial, occupying the dorsoanterior part of this bone. Numerous small 
conical teeth are located on the dorsal surface, in about 10 to 12 longitudinal 
rows. The superior tooth plate (stp) is rounded, bearing small curved conical 
tooth on the external surface. This tooth plate is located below the union 
between the third and fourth pharyngobranchials. The tooth plate is connected 
to these bones by connective tissue and it has a certain degree of mobility. 
The gill rakers (gr) are small bony elements with an irregular surface. They 
are attached by connective tissue to each ceratobranchial and to the union 
between the caratobranchial and epibranchial. They are not joined to the bony 
arch. There are 4 or 5 gill rakers on each arch. The first two arches have gill 
rakers only on the anterior part. The third and fourth arches have gill rakers on 
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the anterior and posterior border. The fifth arch has only one row of gill rakers 
on the anterior border. 
Opercular series (Fig. 22) 
Opercular senes (preopercular, suprapreopercular, infrapreopercular, 
opercular and interopercular) 
The preopercular (preo) is an elongated bone with a long anterior contact 
with the hyomandibular, only broken by the hyomandibulo-preopercular 
foramen (f.hyp). On the anterior border it is in contact with the quadrate via a 
strong suture and takes part in the border of the symplectic fenestra. On the 
posterior border it houses the canal of the preopercular ramus of the lateral-line 
system which opens through four canal-openings (see the chapter on the lateral-
line system). In the dorsal part it tapers to a tubular process connected with the 
lateral-line system coming from the suprapreopercular. The ventral canal-
opening of the preopercular is connected with the infrapreopercular. The 
connection of the preopercular with the suprapreopercular and the 
infrapreopercular is via a canaliculus union of the lateral-line system. 
The suprapreopercular (spop) is a tube-shape bone located above the 
preopercular and connected with the lateral-line canal that opens at the pterotic. 
In its posterior part, it has a canal-opening for the first pore of the preopercular 
lateral-line canal. 
The inJrapreopercular (ipro) is a small tubular bone ventral to the 
preopercular and posteriorl to the quadrate. This bone has been recorded in 
other teleosts (Harrington, 1955). It connects the lateral-line system from the 
preopercular to the anguloarticular in the lower jaw. 
The opercular (oper), a flattened bone, is the biggest of the opercular series. 
It has a somewhat triangular form, with the posterior angle truncated. 
Anteriorly it is connected to the posterior condyle of the hyomandibular 
through a narrow elliptical articular facet, located anterodorsally. Posterior to 
this articular facet there is a granular area with a tiny process for the insertion 
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of the dilator operculi muscle. No special groove, facet or condyle is developed 
for the levator operculi. 
The interopercular (into) lies anteroventral to the opercular. It is relatively a 
small flattened bone acting in the opening of the lower jaw, via the mechanism 
of the opercular series with the levator operculi muscle. 
Vertebral column (Figs. 26-29) 
The vertebral column in P. galeatus, as in other catfishes, is composed of 
the weberian apparatus, the precaudal and caudal vertebrae, and the hypural 
complex (the last will be treated as part of the caudal fin). The anterior 
vertebrae are strongly joined to the posterior part of the cranium and the dorsal 
fin. The rest of the vertebrae are similar to those of other teleosts. 
Weberian apparatus (Figs. 26-27) 
The weberian apparatus in this species, as in other Siluriformes, is part of a 
complex system related to the sense of hearing. It is associated with the 
posterior part of the cranium and is structurally and functionally connected to 
the swim bladder and the auditory system. In this species the first five vertebrae 
are strongly united to the complex vertebrae (the complex vertebrae is the 
fusion of the second, third and fourth vertebrae) and the following vertebrae 
until the eighth have some degree of fusion. Additionally the neural spines of 
the complex vertebrae are compact, sutured to the pterygiophores of the dorsal 
fin. This system is formed by the vertebral centra (with specialised complex 
centra), neural arches, the parapophysis (with the specialised parapophysis of 
the fourth vertebra, called the mlillerian ramus) and the weberian ossic1es: 
scaphium, intercalarium, claustrum (wich may be lost) and tripus (including the 
os suspensorium). The weberian apparatus is connected to the posterior part of 
the cranium via the centrum of the first vertebra, which is fused to the 
basioccipital. In the dorsal part the weberian apparatus is connected through the 
neural arch of the third vertebra (complex vertebrae), with the posteromedial 
PaIt of the exoccipital. Above this connection a small separate bone is present. 
This is identified in the present work as a reduced supraneural. 
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The dorsal fin is strongly tied to the dorsal part of the weberian apparatus 
via an immobile articulation of the synarthroid type. The neural spine of the 
third vertebra is not connected with the inferior part of the supraneural. It is 
modified as the anterior nuchal plate, leaving a space between the left and right 
side. This space is called here the fenestra intersupraneural (f.int). The neural 
spine of the fourth vertebra (nsv4) has a synartrotic joint with the ventral 
process of the neural spine and the ventral process of the first basal radial. The 
fifth vertebra is strongly sutured to the complex vertebrae and its neural spine 
(nsvS) is joined to the ventral process of the second radial basal via a strong 
interdigitating suture. The neural spine of the sixth vertebra is connected, in the 
same way as the preceding vertebra, to the posterior part of the ventral process 
of the second basal radial. 
In the ventral region of the weberian apparatus a canal is opened for the 
passage of the aortic artery, the aortic canal (aor.e). In P. galeatus this aortic 
canal is closed by a superficial ossification, leaving a channel between the 
anterior part of the complex vertebrae to the fifth vertebra. The aortic canal is 
extended through the ventral region of vertebra eight. 
The milllerian ramus(muI.r) is the modification of the transverse process of 
the fourth vertebra, which takes part in the elastic-spring mechanism (ESM). It 
has a disk-like bone whose posterior face is concave, connected by a flat 
peduncle as has been described in other auchenipterids (Chardon, 1968). 
Three weberian ossicles are present in P. galeatus: scaphium, intercalarium 
and tripus (with the os suspensorium). The scaphium (seaph) it may be lost in 
this species. The tripus (trip) is an elongated bony plate, which is attached by 
an articular process (trip.a) to the complex vertebrae. Posterodorsally the 
tripus possesses the transformator process of the tripus (tri.t) which is 
connected with the tunica externa of the swimbladder and united via a ligament 
to the os suspensorium. The tripus goes into the cranial cavity through the 
lateral opening of the foramen magnum. The os suspensorium (os.s) is a small 
flattened bone connected to the complex vertebra and the transformer process 
of the tripus. The intercalarill111 (inte) and the scaphium (seaph) are reduced 
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and located intracranially. They are connected by a ligament to the tripus. The 
scaphium is very thin, almost imperceptible and located in the sinus cavum 
. . Impans. 
Precaudal vertebrae (Figs. 28-29A) 
The precaudal vertebrae, defined as those without a haemal arch, include 
those which are part of the weberian apparatus and the first vertebrae fused to 
the basioccipital. In P. galeatus the precaudal vertebrae (some of them without 
ribs) vary in numbers between 13 to 14 (n=7). The anterior precaudal vertebrae, 
after the weberian apparatus, have the neural spine not well developed. 
However, after the eighth vertebra, the neural spines increase in length. The 
transverse process of the fifth vertebra is a small spine without an associated 
rib, and in some specimens is reduced. The transverse process of the sixth 
vertebra is modified with respect to the general arrangement found in catfishes. 
It has a proximal peduncular section with the distal part as an acetabular or 
spoon-shaped articular process for coupling with the first rib. The rib is 
attached to the dorsal part of this process. The seventh and eighth vertebrae 
have a similar arrangement of the transverse process, but this is not well 
developed, and the ribs are joined posteroventrally. In this species 10 or 11 ribs 
are present (n=7). 
Caudal vertebrae 
The caudal vertebrae in P. galeatus are similar to the general pattern in other 
catfishes with long neural and hemal spines. There are between 28 to 30 caudal 
vertebrae (n=7), excluding the centra of the hypural complex. 
APPENDICULAR SKELETON 
Pectoral fin (Figs. 30-33) 
The pectoral fin is constituted by the pectoral girdle, the radials and the 
lepidotrichia, which are highly modified in P. galeatus as with other 
Siluriformes. The girdle is very strong and supports the pectoral spine, which 
together with the appendicular skeleton has a special arrangement for the 
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locking the hinging mechanisms which will be described under myology. 
Another important feature is the connection of the pectoral girdle with the 
posterior part of the cranium. This connection is through the dorsal process of 
the cleithrum which develops two enlarged extensions and joins the grove or 
interosseus space on the outer part of the transcapular ligament in the union 
with the posttemporal supracleithrum. As pointed out by Starks (1930), in 
Siluriformes the cleithrum, scapula, coracoid and mesocoracoid are ankylosed 
into a single complex bone. The mesocoracoid in some catfishes is present as 
an arch. When this is absent, the presence of mesocoracoid is doubtful (Starks, 
1930). In P. galeatus the mesocoracoid arch is absent. 
The cleithrum (clei) is a long flat bone with a ventromedial process which 
is attached with the coracoid to form the ventral serrated bony plate (horizontal 
limb) that joins the other half of the pectoral girdle across the body in an 
interdigitating suture. Dorsally there is developed a broad process with two 
enlarged extensions which articulate with the interosseus space of the 
transcapular ligament. In internal view, separating the cleithrum from the 
coracoid, it is possible to see the articular surfaces between these two bones. 
There are three granular or dentate articular surfaces, two in the ventral bony 
plate and one in the dorsal process. These articular surfaces are interrupted 
leaving interosseous spaces for the passages of muscles. On the medial part of 
the cleithrum a deep semicircular groove acts as guide for the movement of the 
helicoidal semi-disk of the pectoral spine. This grove has a rough surface which 
interacts with the helicoidal semidisk surface and is implicated in the locking 
mechanism. Posterior to this groove there is another deep grove for the point of 
the rotator process and the insertion of the rotator pectoralis superior muscle. 
The scapula (sea) is transformed in a hinge-cylinder for the opposing 
mechanical device of the pectoral spine base. This assumption is sustained by 
the comparative anatomy with others Ostariophysi as I will show in the 
discussion. However, in this description of the scapula is important to note that 
the first ray of the pectoral fin (in this case the pectoral spine), as was pointed 
out by Starks (1930) that "It is usual for the first, or uppermost, pectoral ray. 
specially when it is much enlarged, to be articulated directly with the scapula". 
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Moreover in the pectoral girdle of the characin Brycon meeki (Weitzman, 1962, 
fig. 20) the first ray is articulated with the scapula and medially a scapular 
foramen is present. In the case of P. galeatus, as in other Siluriformes, the 
hinge-pin bone is a transformed scapula, and posteriorly the scapular foramen 
is present. This means that the coracoid is a composite bone, with a well-
delimited scapular section. 
The coracoid (cora) is the other half of the shoulder girdle, with a 
synchondral articulation in three different parts of the internal surface. The 
coracoid has a broad ventral flat plate (part of the horizontal limb) which ends 
in the medial region of the body in a dentate suture with the opposite part of the 
pectoral girdle. Posteriorly the coracoid process (cora.p) is not well developed 
in this species. In the dorsal part a large flat plate is sutured with the dorsal part 
of the c1eithrum. In the external section, in the articular process with the 
pectoral spine and radials, a highly modified part is present. The main part of 
this section is the hinge-pin or a semicylinder (scapula), which has posteriorly a 
scapular foramen (sea.!) and different process acting in the rotated mechanism 
of the spine. Close to this foramen is the articular-radial process (arti.r.p), 
which is a fused proximal radial (see below). 
There are four series of radials in P. galeatus, the generalised condition in 
Ostariophysi, although some of them are fused to the pectoral girdle and the 
base of the pectoral spine. The first proximal radial (radp.l) is fused to the 
internal part of the posterior groove of the pectoral spine base, as recorded by 
Reed (1924, p. 433) in the pectoral spine of Ameiurus nebulosus ( "When this 
radial ossifies it fuse with the lepidotrichs and becomes a part of the base of the 
definitive spine"). This fused radial forms a knob that articulates with the 
anterior process of the composite distal radial (rad.dl +2). The second 
proximal radial (rad.p.2) is fused to the coracoid and forms the articular-
radial process (arti.r.p) of the coracoid. This assumption is supported by 
observations on juvenile specimens of P. galeatus, Ageneiosus caucanus and 
Auchenipterlls sp. where it was possible to find that the articlllar-radial 
process (arti.r.p) is a fusion of the second proximal radial to the coracoid. The 
articular-radial process, or fused proximal radial, is articulated with the 
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composite distal radial (rad.d1 +2). The third proximal radial (rad.p3) is 
attached through a ligament to the coracoid and articulates distally with the 
third distal radial. The fourth proximal radial (rad.p4) is a bony rod attached to 
the lateral part of the third proximal radial through a ligament. It does not have 
an associated distal radial. Three distal radials (rad.dl-3) are present in P. 
galeatus, articulating distally with the base of the first three branched rays. The 
first two are fused into a composite radial as was stated by Mo (1991). The 
observation of Higushi (1992) that this compose radial is the fusion of the 
proximal radial plus the distal is not corroborated by the present work. The 
third distal radial (rad.d3) articulates with the third proximal radial and distally 
with the third and fourth rays. 
Pectoral fin rays (Fig. 31B,C) 
The pectoral fin rays (lepidotrichia) comprise a strongly modified first ray as 
a pungent pectoral spine and seven branched rays. The formation of the spine is 
complex, involving fusion, and differentiation into specialised parts by 
coalition of the two hemitrichia halves, together with the fusion of a distal 
radial (Reed, 1924). Before describing each part of the pectoral spine it is 
important to emphasize that this structure is a modified pectoral ray by fusion 
of the two hemitrichia, which according with the definition of Arita (1971) are 
"bilateral halves of the soft-rays which are segmented and often branched" in 
adult teleosts. This means that the dorsal parts of the spine correspond to the 
inner hemitrichia and the lower part is the outer hemitrichia arranged in a 
complex fusion. 
The pectoral spine is long and strong, bearing numerous serrations on both 
lateral sides. At the distal tip a spurious ray is present that is normally lost in 
preserved specimens and detached in dry skeletons. The proximal part is 
modified and forms the head of the spine. The body, or the main stem of the 
spine is ornamented with transverse grooves. The base or head of the spine is 
formed in the dorsal part (inner hemitrichia) by a prominent helicoidal semi-
disk (hel. se), which articulates with a helicoidal groove on the inner part of the 
cleithrum. This structure acts in the locking mechanism as a friction device. 
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On the axial part of this semidisk there is present a prominent tubercle or 
process, which is a continuation of the hinge-pin. This process has been 
described as the "proximal tubercle" (Hubbs & Hibbard, 1951), "processus 
axial" (Gayet & Van Neer, 1990), "proximal spine of the pectoral spine" (Mo, 
1991); and "V AD, ventral arrector dorsalis process" (Friel, 1994). All these 
definitions are related to a topographical or morphological description. Thus, 
this process is the place of insertion of the "ventral-rotator muscle of the spine" 
(Gainer, 1967, fig. 2b and 2c) in the pectoral fin of Aspredinidae. In P. galeatus 
this process performs an important function in the locking mechanism (see 
section on myology). According with its function, this process is called here the 
rotator process (rot. pr.). 
On the anterior part of the head of the spine a triangular grove is present, 
which is the insertion of the arrector ventralis muscle. On the lower part of 
head (inner hemitrichia) there are two prominent processes pluging in the 
scapular region of the coracoid, with a rounded articular surface on each one. 
They are here called the dorsomedial process (dors. me) and ventromedial 
process (vent. me.) of the spine. On the posterior part of the head a 
conspicuous foramen opens for the passage of nerves and vessels into the 
longitudinal canal. This longitudinal canal runs along the length of the pectoral 
spine and opens at a pore by numerous branched canals. These pores are 
located behind each tooth of the posterior retrorse serrations. It is possible that 
this canal and the pores behind each tooth serration could be part of the 
venomous mechanism reported for catfishes (Fernando, 1990; Halstead, 1971). 
There are numerous serrations on both sides of the pectoral spine in P. 
galeatus The anterior serration have conical teeth that are forward pointing 
(antrorse). On the posterior part the serration are formed by shark-like teeth that 
are pointing rearward (retrorse serrations). 
Pelvic fin (Fig. 36) 
The pelvic fin of P. galeatlls is composed of the basipterygia and the 
lepidotrichia. The two pairs of basipterygia are cartilaginous in small 
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specimens, and a surrounding border of cartilage remains in adult specimens, 
interrupted in some parts in large individuals. 
The basipterygium (basi) is a flattened bony plate, concave on the dorsal 
surface. It is connected with the opposite element by connective tissue. 
Anteriorly there are developed two long processes, call by Shelden (1937) the 
external process (e.basi) and the internal process of the basipterygium (i.basi). 
These two processes taper to a cartilaginous tip. Laterally there is present in 
adult specimens the lateral cartilaginous process of the basipterygium (I.basi), 
which is ossified at the base, the rest being cartilaginous. In a very large 
specimen these elements remained cartilaginous. This indicates the importance 
of cartilaginous tissue in the functional organisation of the pelvic fin. Caudally, 
a well-developed posterior process of the basipterygium (p.basi) also remains 
cartilaginous in adults. Medially a narrow cartilage is present, not fused with 
the opposite element of the basipterygium. In the main part of each half of the 
basipterygium there opens the neural foramen (nf. basi), as shown by Shelden 
(1937) in other catfishes. The articulation of the lepidotrichia with the 
basipterygium is via a cartilaginous ridge, the articular cartilaginous section of 
the basipterygium (a.basi). The lepidotrichia consist of one unbranched and 
five branched rays. Some aberrant specimens have 3 branched rays. The bases 
of the rays articulate with the articular cartilaginous section of the 
basipterygium, along its posterolateral border. The base of the unbranched ray 
is well developed and notably bigger than that of the branched rays. 
Dorsal fin (Figs. 34-35) 
The anatomy of the dorsal fin in the auchenipterids has been little studied, 
though there have been reported modifications of the dorsal fin to do with the 
reproductive processes in some species of Parauchenipterus; in the males 
generally there is a development and elongation of the second ray (dorsal spine) 
and in certain cases this may bear thorns (Miranda-Ribeiro, 1968; Burges, 
1982; Mago-Leccia, 1983; Vari et al., 1984). These modifications have not 
been reported in P. galeatus and have not been seen in the present 
investigation. 
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The dorsal fin in P. galeatus has 7 rays (ii-5), two unbranched and five 
branched, supported by their respective pterygiophores, however, the last of 
which has two associated rays. The dorsal fin is strongly united to the posterior 
part of the cranium. The first ray (rl) has the form of an inverted "V", with a 
well developed inferior process. The second ray (r2) has a very strong sharp 
spine, with the anterior and posterior borders serrated, with small blunt thorns 
little pronounced. The base of the spine has the same modification reported by 
Royero (1987) for several Siluriformes. The following rays are branched and 
do not show much variation among themselves. The rays are supported by 6 
pterygiophores accompanied anteriorly by the supraneural. The supraneural and 
the first two pterigiophore develop a membranous part with is erected from the 
distal part of the basal radial, forming the dorsal nuchal plate. 
The supraneural (so) is relatively short, although its proximal region is 
connected in part with the neural process of the fourth vertebra. Distally it 
forms the anterior nuchal plate (aop). The anterior nuchal plate does not taken 
part in the lateral edge of the nuchal shield; the nuchal plate is included 
between the posterior bones of the cranium and the medial nuchal plate. 
The first basal radial (bas.rl) of the ventral process forms a strong joint 
with the neural spine of the fourth vertebrae. In its distal region there is 
developed the medial nuchal plate (mop). The anterior part of this nuchal plate 
are in touch with the posttemporal and the epioccipital, and caudally the medial 
nuchal plate overlaps the posterior nuchal plate. The second basal radial 
(bas.r2) forms a synarthrosis with the neural spines of the fifth and sixth 
vertebrae, and in its distal portion is found the posterior nuchal plate (pop). 
This is little exposed dorsally because the medial nuchal plate is placed above 
it. The modifications of "hoop" and locking mechanism, described by 
Alexander (1968) and Royero (1978) in some siluroids, are present in P. 
galeatus. The following basal radials have the form of flattened plates and 
present certain fusions between them. The distal radials are a small 
cartilaginous pieces as was described by Royero (1987). 
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Dorsal fin association with the cranium 
A pronounced modification of the dorsal fin is the development of a distal 
membranous portion of the supraneural and the first two pterygiophores which 
are transformed during ontogeny into the nuchal plate. This nuchal plate is 
strongly united to the posterior part of the cranium and is a derived character of 
the doradoid group. Moreover, the cranium has a strong union with the 
weberian apparatus and the dorsal fin via the epiotic and the first vertebral 
centrum. The membranous part of the epiotic (epioccipital) has a posterior 
process split into two branches, which continue as ligaments. The medial 
branch is connected with the parapophysis of the vertebrae 6, 7 and 8, and 
external branch with the rib of the sixth vertebra. As mentioned previously, the 
neural spines of vertebrae 4, 5 and 6 are united in a synarthrosis with the 
proximal region of the first two basal radials. The nuchal plate, in addition to 
being in touch with the supraoccipital, is connected with the posttemporal-
supracleithrum and the parietal-epiotic. 
Anal fin (Fig. 37) 
The anal fin in P. galeatus follows the general arrangement of other 
Siluriformes. It is composed of basal elements (pterygiophores) and the 
lepidotrichia (rays). The pterygiophores are formed by the basal radial (bas.r) 
and distal radial (dist.r), which articulate with the bases of the rays. In this 
species the number of basal radials varies from 21 to 25 (n=7). During 
ontogeny the last two basal radials, which are cartilaginous, are separated, but 
later they are fused to form the element call by Weitzman (1962) in characoids 
the anal fin stay (afst) present in adult specimens (personal observation). The 
distal radials (dist.r) are little rounded pieces which in small specimens are 
cartilaginous and in adults become ossified with three centres of ossification. 
The distal radials articulate with the basal radials as the articular bases of the 
rays. The first pterygiophore does not have an associated distal radial. Three or 
four unbranched rays are present in this species and branched rays can vary 
from 20 to 25 rays (n=10). The first two unbranched rays articulate with the 
first pterygiophore. 
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Adipose fin 
The adipose fin is small, located somewhat before the imaginary vertical 
line from the posterior end of the anal fin base. This fin is present in all the 
material examined and contains no bony elements. 
Caudal fin (Fig. 38) 
The general shape of the caudal fin is truncated with a well-developed lower 
caudal lobe. Numerous procurrent rays are associated with this fin. The caudal 
skeleton is highly consolidated with the first pleural first ural centre fused, 
forming a composite centrum (Lundberg & Baskin 1969). The composite 
centrum (com.c) is fused bearing a small ventral process (hypurapophysis, 
hypa) and distally has a neural process resembling the neural spine. It is fused 
with the anterior part of the uroneural and the composite lower hypural 
(parhypural + hypural 1 and 2). In small specimens with a cartilaginous 
skeleton, this centrum has the same appearance, fused as a single element. 
The epural (epu) is a long narrow bone, or a slender cartilage in small 
specimens, lying between the last neural spine and the uroneural. Proximally 
the uroneural (uron) is fused with the composite centrum and forms the 
dorsoanterior border of the hypural system. 
Five hypurals (hypu, 1-5) are present in this species. The first two are fused 
together with the parhypural (parah + hypur1 + hypu2). Hypural 3 and 4 are 
fused in adult specimens (hypu3+hypu4), although in small specimens (21 
mm SL) they are separated as two cartilaginous elements. The fifth hypural 
(hypu5) is a separate bone. Using the formula of Lundberg and Baskin (1969), 
In P. galeatus the hypural complex has following arrangement: 
parah+ 1 +2;3+4;5. No evidence of a fused sixth hypural was found in this 
speCIes. 
The arrangement of the caudal rays in P. galeatus is modified with respect 
to the general pattern found in Siluriformes. The upper lobe (the hypurals 3, 4 
and 5) is associated with the first unbranched ray and seven branched rays. The 
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lower lobe (hypurals 3,4 and 5 plus the parhypural) has only four or, rarely, five 
branched rays. The rest of the unbranched rays, together with the lower 
unbranched ray are located on the expanded hemal spines of the last three 
vertebrae. Caudal fin rays comprise: 7 unbranched rays in the upper lobe, and 
from 8 to 10 unbranched rays in the lower lobe (i-7, 8 to 10, i). 
LATERAL-LINE 
The lateral-line system in Parauchenipterus galeatus follow the general 
teleost plan and does not differ from the arragement described by Allis (1889) 
from Amia, except for the absence of a temporal canal and the rostral 
commIssure. This sensory system have been described in other catfishes 
(Arratia & Haugin, 1995; Arratia & Gayet, 1995). (Figs. 39-43). 
The lateral-line consists of two main parts, the head (cephalic) sensory 
system and the body lateral-line. The cephalic system is subdivided into 
supraorbital, infraorbital, otic, temporal, preopercular and mandibular canals. 
The lateral-line system comprises the canals and neuromast organs. The 
canal may be embedded in the bones or reduced to a single tubular-bone as in 
the suprapreopercular in small specimens of this species and certain 
Siluriformes studied, or may be membranous with some scattered bony rims, at 
the level of the infraorbital canal. Between two bones carrying canals, 
connection is made by membranous tube, as at the nasal-frontal connection. 
The canal may open directly from the bone via a pore, as on the supraorbital 
canal, or through a long external canaliculus. The external canaliculus is 
defined as a tube of membranous tissue, not enclosed in bone and connecting to 
the exterior through a pore. 
The mechanosensory system of the lateral-line has special neuromast organs. 
They can be found on the skin as "superficial neuromasts", which are 
associated in grooves of the epidermis, or as scattered neuromast organs. The 
neuromast organs located inside of the lateral-line canals are termed canal-
neuromast. The dermal pit organs are situated on the floor of a groove formed 
by invagination of the basement membrane of the dermis (Coombs et aI., 
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1980). The "papillary neuromasts" found is Siluriformes are located on a 
dermal stalk formed by evagination of the basement membrane (pers. 
observation; Arratia & Huaquin, 1995). 
Before the description of the pore system of the lateral-line, it is important to 
take in account individual variation and the asymmetric condition into some 
individuals. The number of pores can vary between different members of a 
population and on the opposite sides of the body. As was explained by Allis 
(1889, pag. 468) the external canaliculi can open at different pores by 
ramification of the stem canal. This condition is not common in P. galeatus, 
but has to be remembered. A ramification is counted as one pore. 
CEPHALIC SENSORY SYSTEM 
Supraorbital Canal (SO) (Figs. 41, 42A) 
This canal starts with two canal openings (nl, n2) on the anterior part of the 
nasal which open at two pores (SOl, S02) just behind of the anterior nostril. 
The anterior canal opening leaves the lateral-line canal through a long external 
canaliculus reaching the anteromedial part of the anterior nostril. In preserved 
specimens this pore (SOl) is located on the medial part of the rim of the 
anterior nostril. This supraorbital canal continues to the frontal, leaving the 
nasal at the posterior opening (n3), and on the anterior part of the frontal (fl) 
another pore (S03 is located medially to the posterior nasal tube. The 
supraorbital canal then runs along of the frontal bone, developing two branches. 
An anteromedial short branch (epiphyseal branch, ep. b) is developed towards 
the cranial fontanel on the frontal and opens at a pore (S04) located in 
preserved specimens on the border of the cranial fontanel. On the caudal part of 
the frontal another branch (parietal branch, pa.b) runs posterocaudally and 
opens at a pore on the supraoccipital (S05) near the frontal-supraoccipital 
suture. In some specimens this pore opens in the suture or between the frontal 
and the supraoccipital. The posterior parts of the supraorbital canal meet the 
otic canal at the sphenotic. 
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Infraorbital canal (Figs. 40A,42A) 
The infraorbital canal (10) in P. galeatus is related to the infraorbital bones 
of the optic region. Six separate infraorbital bones are present (Inf. 1-6), and 
these bear the infraorbital canal. The lacrimal has three canal opemngs 
(nl,n2,n3) and each infraorbital has two canal openIngs for the 
interconnection. The dermosphenotic connects the infraorbital canal with the 
branch of the otic canal that runs on the sphenotic bone. Six pores open on the 
infraorbital canal (10, 2-6). The first pore (101) opens on the dorsal process of 
the lacrimal and in preserved specimens is located on the dorsal part of the 
head, between the nostrils. The second pore (102) opens on the anterior process 
of the lacrimal, and is located halfway between the anterior nostril and the 
anterior rim of the eye. There is no pore between the union of the lacrimal and 
the second onfraorbital. The third pore (103) opens between infraorbitals 2 and 
3 through an external canaliculus. The fourth pore (104), as the anterior pore, 
opens through an external canaliculus placed posterior to the infraorbital grove. 
In preserved specimens these two pores are overlapped by the maxillary barbel. 
Sometimes the third and fourth external canaliculi may open by two branches, 
showing more pores in preserved specimens. These pores have to be counted as 
one, since they come from a single external canaliculus. The fifth pore (105) 
opens at a long external canaliculus between the fourth and fifth infraorbital. It 
is located in the posteroventral angle of the eye. There is no pore between the 
fifth and sixth infraorbital. The sixth pore (106) opens between the union of 
the infraorbital canal and the otic canal at the connection of the dermosphenotic 
and sphenotic bone. It leaves the canal by an external canaliculus, and is 
located posterior to the dermosphenotic. 
Otic canal (Figs. 39A, 40B, 41) 
The otic canal (OC) runs mostly in the sphenotic and posteriorly in the 
pterotic where it is connected to the temporal canal at the pterotic. The 
supraorbital canal and the otic canal unite on the sphenotic. No pores or 
branches are present in this section of the cephalic lateral-line. The anterior 
section of the otic canal runs anterolaterally to the infraorbital canal. 
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Temporal canal (Figs. 40B, 41) 
The temporal (TC) or post-otic canal runs on the pterotic and posttemporal-
supracleithrum. Anteriorly, a branch connects with the preopercular canal at the 
pterotic. Posteriorly it is connected to the main body lateral-line. Two branches 
with their respective pores (TC, 1-2) are present, the anterior the short pterotic 
branch, runing outward of the lateral-line, near the suture between the pterotic 
and portemporal. The pore (TCl) may open anterior or posterior to this suture, 
varying in different specimens. 
The second pore (TC2) opens caudomedially to the branch on the 
posttemporal, near the suture with the parietal, on which the lateral-line does 
not. 
Preopercular canal (Figs. 40A, 42) 
The preopercular canal (PC) runs through the suprapreopercular, 
preopercular and the infrapreopercular. The infrapreopercular is a rod-like bone 
with anterior and posterior canal openings; the preopercular has four canal 
openings (pI, p2, p3, p4) and the suprapreopercular three. Four pores open in 
this canal (PC, 1-4), counted anteroposteriorly. The first (PCl) opens on the 
external canaliculus from the anteriorly opening canal of the infrapreopercular. 
The second pore (PC2) is on a large canaliculus that arises from the lower part 
of the preopercular on the first canal opening (pI). The third pore (PC3) is 
situated on the opercular, coming from the large in external canaliculi of the 
lateral-line. It originates on the second canal opening (p2) and reaches the skin 
in the opercular region. The fourth pore (PC4) is close to the neurocranium, 
near the pterotic border. It opens on an external canaliculus which arises from a 
posteromedial canal opening of the suprapreopercular. There IS no pore 
associated with union of the temporal and preopercular canals. 
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Mandibular canal (Fig. 42B) 
The mandibular canal lies on the lower part of the mandible, connecting 
with the preopercular canal through a membranous tube between the 
anguloarticular and the infrapreopercular. 
The mandible has numerous canals opening by external canaliculi to their 
respective pores. Only the most posteriorly opening canal on the retroarticular 
process of the angularticular is for connection with the preopercular canal. 
Seven pores of the mandibular canal (MC1,7) are present in P. galeatus, five 
related to the dentary (MC, 1-5) and two with the angularticular(MC, 6-7). The 
mandibular canal ends anteriorly near the symphysis. The external examination 
of the pores in the mandibular canal has important systematic value. The first 
pore (MC1) opens near the symphysis, anterior to the insertion of the internal 
mental barbel. Pores MC2, MC3 and MC4 are located in the space between 
the internal and external mental barbels. The fifth pore (MC5) is located 
posteriorly and close to the outer origin of the external mental barbel. The last 
two mandibular pores (MC6, MC7) open posterior to the internal mental 
barbel. 
BODY LATERAL-LINE (Fig. 42B, 43) 
The body lateral-line (BLL) in P. galeatus is connected with the cephalic 
lateral-line via the posttemporal canal at the posttemporal bone. It runs on the 
midline of the body at the level of the medial septum that divides the epaxial 
and hypoaxial musculature, starting in the humeral region and ending as two 
branches on the caudal fin. On the anterior lateral-line of the body of this 
species there is present a pore runing parallel to the posterior border of the 
lower process of the temporal. It is called here the subtympanicum pore 
(BLL1). This pore is located below an imaginary horizontal line at the level of 
the upper end of the opercular aperture and opens by a long external 
canaliculus. In the region of the tympanum (humeral region), the area limited 
by the lateral process of the posterior nuchal plate and the point of the cleithral 
process, five pores are located, all pointing ventrally. 
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The number of pores on the body lateral-line varies from 40 to 45, counted 
to the end of the hypural complex. Posteriorly on the caudal fin the body 
lateral-line bifurcates into two branches not well separated from each other. On 
the caudal fin there are five pores, one in the middle of the caudal peduncle and 
two on each branch. The lateral-line ends in the middle of the caudal fin, at two 
pores at the extremity of each branch. Some variation of the length of the 
branches occurs and sometimes these are asymmetric or one is reduced. The 
number of pores also varies. The pattern of the body lateral-line in P. galeatus 
is irregular. Anteriorly the lateral-line runs ventrally, but in the middle the 
branches are above or below the main canal. 
NEUROMAST ORGANS (Figs. 39,40) 
In P. galeatus there are several types of neuromast organs according to their 
organisation and disposition on the body or cephalic region. They can be 
situated in the lateral-line canal or arranged as scattered neuromast on the 
tympanic-humeral region of the body. They can be organised into a large 
superficial pit line or a single papilla neuromast as in the anterior papilla of the 
internasal region. These ordinary organs are considered mechanoreceptors, and 
the present study does not include taste buds or small pit organs 
(electroreceptors or ampullary organs). In P. galeatus the posterior pit line is 
absent. 
The disposition of the pit organs in this species has a special relation with 
the osseous surface of the skull roof, especially on the dorsal cephalic shield 
and the nuchal plate. This type of neuromast is situated in a shallow depression 
fonning a separated bed for each organ. Continuous series of neuromast organs 
that fonn a pit line in consequence are located in a longitudinal osseous groove. 
Thus it is possible to locate the disposition of some neuromast organs by the 
position of grooves on the skull in the dry skeleton of this species (see chapter 
in the cranial osteology). However some grooves are present on the skull for 
the opening of the external canaliculi of the canals as on the posttemporal. The 
organisation of cephalic pit organs is not symmetrical in the specimens in the 
present study which respect to the numbers of neuromast organs. In some cases 
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the pit organ may comprise three neuromast organs on the left or four in the 
right side. However the pit organs are present in all specimens studied. As 
noted in methods it is important to stain the neuromasts to be sure of the 
arrangement and number of components. 
Neuromast organs of the cephalic region (Figs. 39B, 40) 
The organisation of the neuromast organs of the head follows a similar 
pattern to that described in teleosts by Allis (1889, pIt. 42), Jollie (1975, fig. 2), 
Coombs et ai. (1985, fig. 22.11), and in certain aspects that of the 
diagrammatic representation proposed by Arratia & Huaquin (1995, fig. 13). 
Papillae neuromasts 
One pair of neuromast papillae is present in the nasal region of P. gaieatus, 
more conspicuously than normal superficial neuromasts of the pit type. Under 
high binocular magnification this is well differentiated, located in an 
evagination of the epidermis. These neuromast papillae are located medially 
between the two anterior nostrils, very close to the most anterior pore of the 
supraorbital canal. The disposition of these neuromast papillae appears to be 
homologous with the rostral pit line of the gadid Gaidropsaurus 
mediterraneous (Bialowies & Jakubowski, 1971), which is innervated from the 
supraorbital trunk of the trigeminofacial nerve. The observation in the present 
work of these papillae neuromasts does not agree with the definition of Arratia 
& Huaquin (1995) of the "fork replacement of the supraorbital canals". This 
papillae neuromasts could be homologous with the supraorbital line in Amia 
(Allis, 1889, p. 509) and possibly homologous with the examples presented by 
Coombs et ai. (1988) in several teleosts. They are called in this work the 
supraorbital papillae (sop). 
Pit lines (Figs. 39,40) 
Seven pit lines are present on the head of this species, including two groups 
of pit lines located on the nuchal plate. These last are part of the neuromast 
system of the body, but are treated here together with the cephalic pit lines 
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because the close topographical relation between them. They are: ethmoidal pit 
line (eth. pi) related to the infraorbital canal, the anterior pit line (ant.pl), the 
medial pit line (med.pl), temporal pit line (temp.pl) and mandibular pit line 
(man.pl), according to the nomenclature of Allis (1889, 1934). On the nuchal 
plate two pit lines are present: the anterior nuchal pit line (anu.pl) and the 
posterior nuchal pit line (pnu.pl). 
The ethmoidal pit line (eth. pi) is the most anterior series of neuromasts 
organised in pits. It is located in the circular furrow of the anterior nostril in the 
lower groove around the tubular opening of the nostril. The number of 
neuromast organs in this pit line can be vary from 6 to 8. According to the 
disposition of the neuromasts, this pit line can be regarded as homologous to 
the antorbital canal (anterior cross cornrnisure) of Amia (Allis, 1889), which 
"runs forward and downward, and partially encircles the nasal tube", and 
possible homologous with the "rostral fork replacement of the infraorbital 
canal" (Coombs et al., 1988). 
The anterior pit line (ant.pl) is formed by a series of two, three or four 
neuromast connected by a narrow line (cord of dermal cells). It is located on 
the medial part of the head, on the supraoccipital, posteriorly to the cranial 
fontanel. This pit line is a continuation of the parietal branches of the 
supraorbital canal. It is recognisable because it is lies posterior to the fifth pore 
(S05), orientated parallel to the long axis. 
The medial pit line (med.pl) is located posterior to the anterior pit line on 
the supraoccipital bone. In preserved specimens it is recognisable because it is 
on the imaginary transverse line between the first two pores of the temporal 
canal. This line is formed by two pairs of neuromasts. 
The temporal pit line (tem.pl), called also "supratemporal accessory line" 
(Arratia & Huaquin, 1995; Coombs et aI, 1988) is situated transverselly to the 
long axis of the body, near the temporal part of the cranium. It is located on the 
parietal and on the suture between the epiotic and the dorsal part of the 
posttemporal (posttemporal-supracleithrum). This pit line is formed by three 
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neuromast organs, united by a line of cells. Topographically it is recognised 
because of its arrangement in the dorsal direction of the last pore of the 
temporal canal and occurs in a grove on the parietal, called here temporal 
groove (tem.g). 
The mandibular pit line (man.pl) is formed by 5 or 6 neuromast organs 
connected by a "line" between them. It is located horizontally on the cheek 
across the lower part of the eye and posteriorly to the origin of the maxillary 
barbel. The mandibular pit line in P. galeatus has the same arrangement as that 
of the mandibular pit line described by Allis (1889, 1934) in Amia. In cleared 
and stained specimens the mandibular pit line is located laterally to the 
anguloarticular between mandibular pores six and seven (MC6-7). 
The anterior nuchal pit line (pnu.pl) and the posterior nuchal pit lines 
(anu.pl) are situated on the dorsal part of the nuchal plate, anterior to the origin 
of the dorsal fin. 
STRIA TED MUSCULATURE 
Muscles of the cheek (Figs. 44) 
The cheek musculature of P. galeatus comprises seven pairs of muscles that 
act in the movement of the mandible, maxillary barbel, suspensorium arch and 
the opercular series (adductor mandibulae, extensor tentaculi, levator arcus 
palatini, dilator operculi, levator operculi, adductor operculi, adductor arcus 
palatini). The retractor tentaculi is replaced by a specialised ligament attached 
to the coronoid process of the dentary (Royero & Neville, 1997). 
Adductor mandibulae (ADD. MAN.) 
In P. galeatus there are two parts of the adductor mandibulae~ an external 
section, A2, and a medial section, A3. These sections are clearly separated by 
the mandibular-dentary ligament and the ramus mandibularis of the 
trigeminofacialis nerve. Their origin and insertion are as defined by 
Winterbottom (1974) for other teleosts. 
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A2 (external section) 
This is the supeficial part of the adductor mandibulae, occupying most of the 
posterolateral area of the eye. Its origin is on the posterior border of the 
hyomandibular and preopercular. Posterodorsally it is connected VIa an 
aponeurosis (this aponeurosIs IS part of a special sheet when the skin is 
removed) to the cranium. The adductor mandibulae does not reach the 
neurocranium. It is inserted on the coronoid process of the lower jaw. 
A3 (Internal section) 
The inner section of the adductor mandibulae, A3, is located medially to the 
A2. Its fibres originate on the upper part of the hyomandibular and insert by a 
strong tendon into the Meckelian fossa. This muscle has subdivisions called 
here the internal subsection (A3a) and the medial subsection (A3~). 
Levator arcus palatini (LEV. ARC. PAL.) 
This short rectangular muscle is located posterodorsally to the rim of the 
orbit. It runs obliquely under the external section of the adductor mandibulae 
(A2). The origin is on the lower roof of the sphenotic and insertion on the 
upper external face of the hyomandibular. 
Adductor arcus palatini (ADD. ARC. PAL.) 
The adductor arcus palatini is the only muscle located more deeply in the 
series of cheek muscles. It is located in the transverse plane, forming part of the 
palatal section of the roof of the oral cavity. This is a flat and very wide muscle 
originating on the parasphenoid, some fibres also arising from the 
orbitosphenoid. Insertion is on the hyomandibular and endopterygoid. 
Dilator operculi (DIL. OPE.) 
This is a long conical muscle whose origin is on the lower part of the cranial 
roof. Some fibres arise from the lateral ridge of the sphenotic and others from 
the frontal. This muscle inserts via a narrow tendinouse section on the condylar 
ridge of the operculum. 
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Levator operculi (LEV. OPE.) 
This muscle has a rectangular shape, and is aligned obliquely to the posterior 
part of the head above the operculum. It originates on the external surface of 
pterotic. Insertion is on the dorso-Iateral ridge of the operculum. 
Adductor operculi (ADD. OPE.) 
The adductor operculi is a broad rectangular muscle located medially to the 
levator operculi on the dorsomedial region of the operculum. The main origin 
is on the lower roof of the posttemporal (posttemporal-supracleithrum) in the 
otico-temporal cavity, at the exoccipital. It inserts on the dorsomedial ridge of 
the operculum. 
Maxillo-mandibulari ligament 
The retractor tentaculi is not present In P. galeatus. Instead, there is a 
maxillo-mandibularis ligament, which acts in the adduction of the barbel 
(Royero & Neville, 1997). This ligament originates on the tip of the coronoid 
process of the coronomeckelian cartilage and its insertion is on the posterior 
border of the maxilla. In large specimens the origin is at the tip of the coronoid 
process of the anguloarticular. The action of this muscle is explained in the 
discussion of this chapter. 
Extensor tentaculi (EXT. TEN.) 
This muscle is involved in the mechanism of movement of the barbel, 
through the action of the autopalatine. The fibres originate in the orbital cavity 
on the posterior part of the mesethmoid, just at the union with the lower roof of 
the frontal and the orbitosphenoid. It inserts on the posteromedial border of the 
autopalatine. 
The following muscles of the cheek reported in other teleosts 
(Winterbottom, 1974) are not present in P. galeatus: retractor arcus palatini, 
retractor tentacllli, adductor hyomandibulae, 
99 
ANATOMY OF PARAUCHENIPTERUS GALEATUS CHAPTER 3 
Muscles of the ventral surface of the head (Fig. 45A) 
In P. galeatus the muscles of the ventral surface of the head comprise the 
intermandibularis and four pairs of muscles (protractor hyoidei, hyohyoidei 
inferioris, hyohyoidei abductores and hyohyoidei adductores). These muscles 
act in the movement of the hyoid arch, connecting the lower jaw with the hyoid 
arch, and in the movement of the branchiostegal rays. Some differentiated 
fibres of the protractor hyioideus act in the movement of the mental barbels. 
Another important characteristic of these muscles is the attachment of the 
hyohyoiodes abductores to the pectoral girdle. 
Intermandibularis (INTER.) 
This is a short muscle acting in the adduction of the medial part of the 
dentary. The fibres connect the posterior part of the symphysis of the dentary. 
Protractor hyoidei (PRO. HYO.) 
This muscle arises on the posterior border of the dentary and inserts on the 
medial part of the ceratohyal. In the anterior part a small bundle of fibres are 
differentiated, appearing as a second intermandibularis. 
Some fibres are differentiated and constitute a specialised bundle for the 
movement of the mental barbels. There are in the literature various names for 
this muscle. Munshi (1960), Singh (1967), Singh et al. (1968) call this muscle 
the "retractor tentaculis", a term which already used for the muscles of the 
maxillary barbel (Edgeworth, 1935; Lubosch, 1938) and which has been taken 
by Winterbottom (1974) as the name for a striated muscle of the maxillary 
barbel of catfishes. In other cases it has been called by numbers, "muscle 2 des 
barbillons mandibulare" (Ghiot et al., 1984) or "muscle 1,2,3,4,5 of the 
mandibulare barbel (Ghiot, 1978). In this work it is proposed to employ the 
following nomenclature, using the criteria of Winterbottom (1974): protractor 
tentaculi mentalis (PRO.TEN.MEN.) and retractor tentaculi mentalis (RET. 
TEN. MEN.), using Greek letters when differentiated bundles appear for 
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differentiated muscles of the internal and external mental barbels it is possible 
to use the term interni and externi respectively. 
Hyohyoides inferioris (HYO. INF.) 
This muscle is located on the posterior part of the gular region, caudal to the 
protractor hyohyiodes. The origin is on the medial face of the ceratohyal. These 
two pairs of muscles meet in the medial region joined by a myocomma. 
Hyohyoidei abductores (HYO. ABD.) 
According to Winterbottom (1974), this muscle exhibits great variation 
among teleosts and in some species appears as a continuation of the hyohyoides 
adductores. This is the case in Ictalurus nebulosus (Winterbottom, 1974, fig. 
12). In P. galeatus this muscle is a broad band of fibres located between the 
internal branchiostegal ray and the anterior border of the pectoral girdle. Its 
origin is complex, some fibres arising from a medial tendinous sheet that joins 
the oppositing hyohyoides abductor and inserts on the anteromedial border of 
the first branchiostegal ray. Others fibres originate from the anteroventral 
border of the shoulder girdle and insert on the posterodistal border of the first 
branchiostegal ray. This condition appears to be related to the branchiostegal 
membrane joined to the isthmus or a short branchial aperture. 
Hyohyoidei adductores (HYO. ADD.) 
This muscle is a short bundle of fibres that connect the branchiostegal rays. 
They stretch the branchiostegal rays and in some case fibres pass over the next 
ray performing a longer connection between them. Some fibres reach the first 
upper broad branchiostegal which is located close to the operculum. 
Branchial musculature (Figs. 46, 48) 
The branchial apparatus in catfishes (Nelson,1969, pag. 493), is of a highly 
specialised type, unique in fishes. Those muscles associated with movement of 
the arches during feeding and respiration are also highly specialised, 
particularly in their involvement with movement of the pharyngeal tooth plates. 
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They comprise pairs of extrinsic muscles connecting the branchial apparatus to 
the roof of the skull and the pectoral shoulder, and intrinsic muscles connecting 
the different parts of this system. Posterocaudally, for connection with the 
digestive tract, and surrounding the oesophagus, there is the sphincter 
oesophagi. 
To understand the arrangement of this highly specialised type of branchial 
apparatus it is necessary to mention the osteological modifications present in P. 
galeatus, where there is only one pair of pharyngeal tooth plates strongly 
connected with the third pharyngobranchial; the first pharyngobranchial lost 
and the second reduced; the fifth epibranchial remaining as a small cartilage; 
and the fifth ceratobranchial with a long facet bearing conical tooth (possibly a 
fused tooth plate). 
Another branchial specialization of P. galeatus, also present in other 
Siluriformes (Winterbottom, 1974), is the modification of the musculature of 
the upper part of the gill arches. There are two specialised levators attached to 
the pharyngeal tooth plate, antagonist one to the other, giving lateral movement 
to the pharyngeal tooth plate. They are here called the levator interni lateralis 
and levator interni medialis, because of their position and insertion on a single 
bone. They are not inserted on the pharyngobranchials as is usual in teleosts. 
The levator intemus associated with second pharyngobranchial runs 
transversally to the levatores. The same muscle is present in Diplomystes 
(Winterbottom, 1974), acting as a retractor of the anterior part of the dorsal 
section of the gill arch. It is here called the levator internus transversus, 
following Winterbottom (1974). It is called transversus to differentiate it from 
the other levatores, although the homology is not clear. 
Another important muscle in P. galeatus, as in others catfishes, arises from 
the posterior part of the otico-temporal cavity and inserts on the pharyngeal 
tooth plate, retracting this tooth plate. This muscle was identified by 
Winterbottom (1974) as the levator posteriori, but Nelson (1969, pag. 492) 
referred to it as a retractor, although Nelson stated that this muscle is not 
homologous with the retractor muscles present in Acanthopterygli. Takahasi 
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(1925) called it the "retractor arcus branchialis dorsali superior" and Edgeworth 
(1930) the "retractor archus branchialis posterior". It is called here the retractor 
dorsalis superior to differentiate it from the retractor dorsalis present in more 
deri ved teleosts. It is not a levator because it is not attached to the epibranchial. 
Muscles of the dorsal part of the branchial Arch (Figs. 46, 47B) 
Extrinsic musculature 
There are six pairs of extrinsic muscles: two levatores interni, a levator 
internus, two levatores externi, and a retractor dorsali posterior. All of them 
connect the dorsal gill apparatus to the cranium, although some levatores 
originate on the internal face of the hyomandibular. 
Levatores externi (LEV. EXT.) 
Two levatores externi are present and associated with the first two arches. 
Both originate on the dorsomedial face of the hyomandibular and insert on the 
dorsal part of the first and second epibranchials separately. The origin of the 
levatores externi on the hyomandibular has been described in Parasilurus 
assotus (Takahasi, 1925, p. 40). 
Levatores interni (LEV. INT. LAT; LEV. INT. MED; LEV. INT. TRA.) 
Three pairs of levatores interni are present, which do not have the normal 
function found in other teleosts of elevating the dorsal part of the branchial 
arch via a connection from the lower part of the skull to the 
pharyngobranchials. Two of them are associated with the pharyngeal tooth 
plate (levator internus lateralis and levator internus medialis) and the other is 
acting as a retractor of the anterior part of the upper section of the branchial 
arch (levator internus transversi). 
The levator internus lateralis (LEV. INT. LAT.) originates on the medial 
face of the upper part of the hyomandibular, as occurs with the levatores 
externi. It inserts on the dorsal groove of the dorsolateral part of the pharyngeal 
tooth plate. 
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The levator internus medialis (LEV. INT. MED.) originates on the lower 
surface of the pterotic, inserting on the dorsomedial surface of the pharyngeal 
tooth plate. 
The levator internus transversi (LEV. INT. TRA.) is a long muscle lying 
longitudinally to the main axis and runs medially to the levatores extemi and 
other levatores intemi. It arises on the posterolateral face of the prootic, and 
inserts on the nodular region formed by the union of the small cartilaginous 
second phayngobranchial and the tip of the first two epibranchials. 
Retractor dorsalis superior (RET. DOR. SUP.) 
This muscle is located posterodorsally to the branchial apparatus, acting in 
movement of the pharyngeal tooth plate. This muscle was identified by 
Winterbottom (1974) as the levator posteriori in spite of the explanation given 
by Nelson (1969, pag. 492). The origin is in the otico-temporal cavity, its fibres 
arising from the epiotic and inserting at the union of the lower part of the 
pharingobranchial and the pharyngeal tooth plate. 
Intrinsic musculature 
There are five pairs of intrinsic muscles in the dorsal part of the gill arches, 
and three more muscles in the ventral part of the upper section of the branchial 
arches: two pairs of obliqui dorsales, a single adductor, a single obliquus 
posterior and single, bud well-developed rectus dorsali. Associated with the 
tooth plate there are two sections of the transversi dorsales and a specialised 
muscle called here the interpharyngeus. They interconnect the different 
components of the branchial skeleton. It is important to note that the functional 
characteristic of the uncinate process of the third epibranchial, which is the 
main origin of the extrinsic muscle of the dorsal part of the branchial arch, and 
the specialised musculature of the tooth plate in the ventral region of the upper 
part of the gill arch, which could be specialised fibres of the sphincter 
oesophagi. 
Obliqlli dorsales (OBL. DOR.) 
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There are two pairs of obliqui dorsalis connecting the medial part of the 
epibranchials to the pharyngobranchials. The obliquus dorsali IV (OBL. DOR. 
IV) is originated on the upper surface of the fourth epibranchial and its 
insertion is on the upper surface of the fourth pharyngobranchial. The obliquus 
dorsali III (OBL. DOR. III) origin on the uncinated process of the third 
epibranchial, inserting on the upper surface of the fourth pharyngobranchial. 
Obliquus posteriori (OBL. POS.) 
This is a single pair of muscles located on the posterior part of the gill arch, 
just behind the adductor of the fourth arch, that connectes the fourth 
epibranchial to the fifth ceratobranchial. There is a small cartilage in the fifth 
epibranchial, which acts as connector of the fifth ceratobranchial to the union 
of the fourth ceratobranchial-epibranchial. The function of this muscle is quite 
similar to the adductor; on contraction the muscle causes adduction of the fifth 
ceratobranchial towards the fourth epibranchial. When the adductor muscle is 
released the fifth ceratobranchial is held by the fifth cartilaginouse 
epibranchial. 
Adductor (ADDUCT.) 
This is a single muscle located between the medial junction of the 
ceratobranchial with the epibranchial. There is only one adductor (ADD. IV) 
associated with the fourth arch. 
Rectus dorsali (REC. DOR.) 
This is a broad muscle located longitudinaly to the anterior part of the upper 
section of the branchial arch. Its origin is on the uncinate process of the third 
epibranchial. It is inserted on the dorsomedial face of the first and second 
epibranchials. However, some fibres run dorsomedially and insert on the 
second pharyngobranchial, where this is united to the medial tips of the first 
and second epibranchials. 
Transversus dorsali (TRA. DOR.) 
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This muscle is divided in two section, an anterior (Tranversus dorsalis 
anterior) an other posterior (Transversus dorsalis posterior). The first acts to 
stretch the anteromedial part of the upper section of the branchial arch. The 
former pulls back the tooth plate in the horizontal plane. 
The transversus dorsalis anterior (TRA. DOR. ANT.) occupies the the 
anteroventral part of the upper gill arches and its fibres stretch transversaly 
between the third and second pharyngobranchial. 
The transversus dorsalis posterior (TRA. DOR. POS.) is located 
longitudinally to the main axis, lateral to the tooth plate in the ventral part of 
the upper section of the gill arches. It originates in a myocomma that connects 
this muscle to the sphincter oesophagi and inserts on the anterodorsal part of 
the tooth plate, opposite to the insertion of the interpharyngeus. In the 
dorsomedial part of the upper section of the gill arch the sphicter oesophagi is 
continuous and its fibres attach between the pharyngobranchials, acting as a 
transversus dorsalis. 
Interpharyngeus (INTERPH.) 
The origin of this muscle could be a specialisation of the anterior part of the 
transversi dorsales. It is a narrow band of fibres that stretch the tooth plates. 
The contraction closes together the pharyngeal tooth plate and the opposite 
movement is performed by the transversi dorsales posterior. 
Spincter oesophagi (SPH. OES.) 
This muscle was defined by Winterbottom (1974). Its fibres run around the 
oesophagus and are connected to the fifth ceratobranchial and run dorsally 
between the epibranchials. The ventral part is well differentiate from the 
transversi ventrali. 
Muscles of the ventral part of the branchial Arch (Figs. 46A, 48) 
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Extrinsic and intrinsic musculature 
The musculature of the ventral part of the gill arches is strongly associated 
with the anterior part of the pectoral girdle. There are two pairs of extrinsic 
muscles and the stemohyoideus which is related with the hyoid arch, and only 
two pairs of intrinsic muscles, the transversi ventrales and rectus communis. 
Several muscles of the ventral region are wanting in this species: the rectus 
ventralis, obliqui ventrales, transversi ventrales, and recti ventrales. 
Sternohyoideus (STERNHY.) 
This is a broad triangular muscle located in the lower part of the 
hypobranchial region, between the anterior part of the pectoral girdle and the 
hyoid arch. This muscle acts pulling backwards the hyoid arch. Originating in 
the anterodorsal face of the coracoid, it inserts on the lateral face of the 
posterior process of the sesamoid urohyal, which has a strong connection with 
the hyoideus arch through two strong ligaments. 
Pharyngoclavicularis 
The pharyngoclavicularis muscles connect the posteroventral section of the 
hypobranchial to the pectoral girdle, pulling down the lower part of the 
branchial apparatus. 
The pharyngoclavicularis internus (PHA. INT.) anses from the 
anterodorsal part of the union of the cleithrum with the coracoid. Its fibres run 
horizontaly, inserting on the anteroventral ridge of the fifth ceratobranchial. 
The pharyngoclavicularis externus (PHA. EXT.) arises on the posterior part 
of the coracoid, near the junction with the dorsal process of the cleithrum. Its 
fibres runs transversally, inserting via a tendon on the ventral process of the 
third copula (basi branchial III). 
Transversi ventrales (TRA. VEN. ANT.; TRA. VEN. POS.) 
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There are two pairs of these muscle located transversally in the lower part of 
the hypobranchial region, stretching to each middle part of the lower branchial 
arches. 
The transversus ventralis anterior (TRA. VEN. ANT.) is located below the 
third copula (Basibranchial ill). Its fibres interconnect the medial part of the 
third ceratobranchial. However, some fibres meet in the middle part, attaching 
to the ventral process of the basibranchial ill. 
The transversus ventralis posterior (TRA. VEN. POS.) is located below the 
sphicter esophagi in the posteroventral section of the gill arches. This muscle is 
attached between the ventromedial part of the fifth ceratobranchial. 
Rectus communis (REC. COM.) 
This is the most conspicuous muscle of the intrinsic musculature of the 
hypobranchial region, arising on the anteroventral face of the fifth 
ceratobranchial. It runs longitudinally along the entire hypobranchial section. 
Insertion is on the posteromedial section of the ceratohyal. 
Muscles of the pectoral girdle (Figs. 49, 51A) 
The pectoral fin osteology in P. galeatus, as in other Siluriformes, is highly 
specialised, with a number of characters unique to the teleosts: 1) the pectoral 
girdle is strengthened by increased thickness (Stark, 1930; Brouseeau, 1976b); 
2) a well developed vertical limb is attached to the neurocranium 
(posttemporal-supracleithrum) through a bifurcate process, and the presence of 
a broad horizontal plate articulated with the opposite plate through a serrated 
anphiartrosis; 3) fusion of the upper element of the pectoral girdle 
(posttemporal-supracleithrum) and strongly sutured to the skull; 4) presence of 
a pungent pectoral spine normally bearing retrorse serration; this spine evolved 
from the fusion and special rearrangement of the hemitrichias (Reed, 1924) and 
possible acting as special device for "offence" and "defence", bearing a 
venomous mechanism (Fernando, 1969; Halstead, 1971); 5) presence of a 
specialised fossa between the cleithrum and coracoid for lodging the head of 
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the spine; 6) transformation of the scapula into a hinge-pin or cylinder for the 
articulation of the medial section of the spine, acting as a specialised hinging 
joint; 7) development of a helicoidal semi-disc as an upper part of the head of 
spine (inner hemitrichia) acting in the locking mechanism and in sound 
production or stridulation (Goel, 1966; Gainer, 1967); 8) fusion of the first 
distal radial to the base of spine (Reed, 1924; personal observation) and fusion 
of other distal radials to the scapular section of coracoid; 9) this arrangement of 
the skeletal part of the pectoral fin, together with the presence of specialised 
musculature, allows the development of a specialised locking mechanism as 
described by Alexander (1965) and Gainer (1967). 
As was described for the musculature of the gill arches there are some 
muscles originating in the posterior part of the pectoral girdle, both intrinsic 
and extrinsic. The pectoral fin has only one extrinsic muscle, the levator 
pectoralis, that connects the upper part of the cleithrum to the cranium. 
Furthermore, on the posterior part of the pectoral girdle is the insertion surface 
of the hypaxial muscles. There are five pairs of intrinsic muscles in this 
speCIes. 
The nomenclature of the pectoral fin in catfish has been the subject of 
confusion, because of the internal location of some muscles and the specialised 
first ray (pectoral spine). The muscles have been called in the literature 
according to the movement of "abduction" or "adduction" of the pectoral spine. 
However, it is important to note that the spine in catfishes is the modified first 
ray of the Ostariophysi, which is moved by arrectores muscles, as in other 
teleosts (Winterbottom, 1974). Subsequently, the posterior branched rays are 
linked with abductores and adductores muscles. Despite the apparent 
movement of abduction and adduction of the spine, the musculature of the 
spine is related to the arrectores of the other Ostariophysi and not with the 
abductores or adductores of the branched rays. Here I follow the nomenclature 
of Winterbottom (1974), later used in part by Brousseau (1976b), and it is 
assumed that the pectoral spine is homologous with the first pectoral ray of 
other Ostariophysi. 
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Protractor pectoralis (PRO. PEe.) 
This is a short muscle lying vertically at the posterior part of the branchial 
cavity, joining the upper region of the cleithrum to the lower part of the 
cranium and is divided in two sections. The medial section originates in the 
otic-temporal cavity, on the lower region of the epiotic, and inserts on the 
posterodorsal plate of the coracoid through a broad sheet of connective tissue. 
The lateral section originates on the lower roof of the posttemporal-
supracleithrum and its insertion is on the anteromedial region of the dorsal limb 
of the cleithrum. 
Abductor superficialis (ABD. SUP.) 
This is a long muscle located in the ventral part of the horizontal plate of the 
pectoral girdle. Its origin is on the anteroventral section of the coracoid and it is 
inserted on the base of the outer hernitrichia of the branched rays, through 
different tendons (the tendons are only present for the first three rays). Also, 
there is a small bundle of separate fibres corning from the posterolateral border 
of the coracoid, inserting on the outer hernitrichia of the first branched ray. 
Abductor profundus (ABD. PRO.) 
This muscle is very close to the adductor profundus, and they could be 
misidentified as a single muscle, but it has different insertion and function, and 
a myocomma is present between them. The origin on the posterior part of the 
horizontal plate of the coracoid, inserting on the base of the outer hernitrichia 
of the branched rays. 
Abductor superficialis (ADD. SUP.) 
This muscle lies transversely at the posterior part of the pectoral girdle. It is 
a rectangular and somewhat elongate muscle originating on the posterodorsal 
plate of the coracoid, and with a tendinous insertion onto the base of the inner 
hemitrichia of each pectoral branched ray. 
Add[{ctor profundus (ADD.PRO.) 
110 
ANATOMY OF PARAUCHENIPTERUS GALEATUS CHAPTER 3 
This a short muscle located underneath the adductor superficialis, forming a 
regular bundle with the abductor profundus. It arises on the posterior part of the 
horizontal plate of the coracoid, and inserts on the base of the inner hemitrichia 
of the branched rays, although, some fibres are inserted on the composite distal 
radial. 
Musculature of the pectoral spine (Fig. 50) 
To understand the arrangement of the musculature of the pectoral spine it is 
convenient to repeat the architecture of the head of the spine (see section on 
osteology) remembering that this spine is constituted of two fused hemitrichia 
of the first ray. The dorsal part of the spine corresponds with inner hemitrichia 
and has two associated muscles, the arrector dorsalis and the rotator dorsalis. 
The ventral part of the spine comes up with the outer hemitrichia and it has 
associated with it two antagonistic muscles, acting against of the dorsal part: 
the arrector ventralis and the rotator ventralis. These muscles, at the upper and 
lower part of the spine seen to be homologous with the "upper complex" and 
the "lower complex" musculature present in actinopterygians (Jessen, 1972). 
Arrector ventralis (ARR. VEN.) 
Two well-differentiated sections form this muscle, located between the 
horizontal plate of the pectoral girdle, and acting together to provide a 
powerful double musculature for erection ("abduction") of the pectoral spine. 
Here these are named arrector ventralis superior and arrector ventralis 
inferior. 
The arrector ventralis superior (ARR. VEN. SUP.) is a long conical muscle 
located at the dorsal part of the horizontal plate of the pectoral girdle. The 
origin is on the medial section of this plate, with fibres arising near the dentate 
suture and running into the interosseus space to meet the arrector ventralis 
inferior, inserting throughout a strong tendon onto the anterior groove of the 
base of the spine. 
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The arrector ventralis inferior (ARR. VEN. INF.) has a similar form to the 
previous muscle and lies in the lower part of the horizontal plate of the pectoral 
girdle. It originates on the anterior section of the horizontal plate and runs into 
the interosseus space, meeting the arrector ventralis superior, and sharing the 
same tendinous insertion. 
Arrector dorsalis (ARR. DOR.) 
This is a very wide muscle located in the posterior part of the pectoral girdle, 
occupying most of the posterior section of the horizontal plate of the coracoid. 
Its origin is on the medial surface of the horizontal plate of the coracoid, and it 
runs below the adductor superficialis, inserting on the dorsoposterior section of 
the head of the spine, in a small groove at the base of the helicoidal semi-disk. 
Rotator pectoralis dorsalis (ROT. PEC. DOR.) 
This is a short conical muscle with a tendinous sheath in the ventral region. 
It is located inside the pectoral girdle and impossible to observe without the 
bony wall of the cleithrum. In P. galeatus it originates on and runs along an 
internal concavity of the cleithrum and its insertion is on the tip of the rotator 
process of the head of the pectoral spine. 
Rotator pectoralis ventralis ( ROT. PEC. VEN.) 
This rotator pectoralis is a very conspicuous muscle located in the 
anteroventral section of the horizontal plate, close to the abductor superficialis. 
It could be misidentified as the abductor superficiali s, but is clearly related to 
the pectoral spine. However, it may be a specialisation of the anterior fibres of 
this muscle. Its origin is on the anteromedial section of the cleithrum and its 
insertion on the ventromedial process (vent. pro.) of the head of the pectoral 
spme. 
Muscles of the pelvic fin (Fig. 51B, 52) 
The pelvic musculature in catfishes is composed of six pairs of intrinsic 
muscles in each basipterygium and the respective extrinsic musculature 
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attached to the pelvic girdle. It is somewhat similar to that described by 
Shelden (1937) for other Siluriformes. 
The extrinsic musculature in not involved in the movement of the pelvic fin. 
It consists of the infracarinalis medius and some specialised fibres of the 
hypoaxial muscle. 
Abductor superficialis pelvicus (ABD. SUP. PEL.) 
This muscle is divided into well differentiated two sections, an anterior is 
originating in the middle septum and joining the abductor superficialis pelvicus 
of the opposite side. Its insertion is on the anterolateral face of the base of the 
unbranched ray. The posterior section arises on the ventromedial part of the 
basipterygium, inserting on the base of the branched rays. 
Abductor profundus pelvicus (ABD. PRO. PEL.) 
This muscle is located beneath of the abductor superficialis. Its fibres arise 
from the ventromedial section of the basipterygium and insert on the base of 
the hemitrichia of the branched pelvic rays. 
Arrector ventralis pelvicus (ARR. VEN. PEL.) 
This a short muscle located on the anteroventral section of the pelvic girdle. 
It arises on the anterior process of the basipterygium and inserts on the base of 
the unbranched fin ray (first pelvic ray). 
Adductor superficialis pelvicus (ADD. SUP. PEL.) 
The adductor muscles of the pelvic fin are the antagonists of the abductores. 
This muscle arises by an aponeurosis on the ventral section of the adductores 
superficialis pelvicus. Its insertion is on the base of the hemitrichia of the 
unbranched pelvic ray. No fibres of this muscle are associated with the first ray. 
Adductor profundus pelvicus (ADD. PRO. PEL.) 
This muscle is composed of a band of fibres occupying the dorsal section of 
the basipterygium. Its origin is on the medial border of each half of the 
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basipterygium and the insertion on the base of the hemitrichia of each of the 
pelvic branched rays. 
Arrector dorsalis pelvicus (ARR. DOR. PEL.) 
This muscle originates on the external process of the basi pterygium, 
inserting on the anterodorsal section of the base of the first unbranched ray. 
Infracarinalis medius (INF. MED.) 
This is a bundle of fibres that connects the pelvic girdle to the base of the 
anal fin. Its origin is on the dorsoposterior part of the basipterygium and it is 
inserted on the first basal radial of the anal fin. 
Muscles of the dorsal fin (Fig. 53) 
The dorsal fin, as with the pectoral fin, is a specialised system with a strong 
associated spine, and many modifications in the osteology have been recorded, 
especially in closely linked structures, such as the posterior part of the cranium 
and the weberian apparatus (Alexander, 1965; Mahajan, 1967; Chardon, 1968; 
Royero, 1987). One of the most prominent feactures of the dorsal fin is the 
locking mechanism of the spine, described by Alexander (1965). 
According to the osteological features and to understand the modification of 
the dorsal fin musculature it is necessary to list the specialisations found in the 
osteology of P. galeatus, and present in other generalised Siluriformes: 1) 
strong linking of the nuchal plate (membranous ossification of the dorsal part 
of the supraneural and first two pterygiophores) to the posterior part of the 
cranium; 2) transformation of the first dorsal fin ray into a small inverted-V-
shaped bone lodged in a cavity of the first basal radial: this bone, or spinelet, is 
a fusion of the dorsal tip of the two hemitrichia and plays an important role in 
the locking mechanism; 3) the second ray is transformed into a strong pungent 
spine with serration on the anterior and posterior borders, formed by the fusion 
of the hemitrichia; 4) development of a foramen in the base of the spine, by 
fusion of the first distal radial to the lower part of the hemitrichia of the second 
ray (spine) of the dorsal fin; 5) presence of a strong suture (synartrosis) 
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between the proximal region of the first and second proximal radial to the 
neural arch of the fourth, fifth and sixth vertebrae; 6) dorsal spine connection 
by a special link (chain-linking mechanism) to a dorsal process of the second 
basal radial, this connection appears to be unique in teleosts and prevents the 
detachment of the spine. 
The dorsal fin musculature In P. galeatus is formed by the extrinsic 
musculature (supracarinalis) and the intrinsic musculature (erectores, 
depressores and inclinatores dorsales). 
Extrinsic musculature 
The extrinsic musculature is formed by the supracarinalis anterior, which is 
transformed into the muscle of the spring apparatus, and the supracarinalis 
medius. Here, following Winterbottom (1974) for the construction of 
musculature names, and Tavolga (1962), it is called the muscle of the spring 
apparatus: protractor vertebralis. 
Protractor vertebralis (PRO. VEN.) 
This is a cylinder-shape muscle located at the posterodorsal section of the 
skull, underneath the supraoccipital process. Origin on the posterior wall of the 
supraoccipital and some fibres arise from the epiotic through a tendinous 
section. Its insertion is on the anterior face of the mlillerian ramous of the 
transverse process of the fourth vertebrae. In teleosts the supracarinalis anterior 
is a bundle of muscle fibres, lying next to the dorsal midline, connecting the 
skull with the anterodorsal tip of the anterior pterygiophore of the dorsal fin. In 
P. galeatus there is a muscle that has the same origin as the supracarinalis 
anterior but its insertion is on the anterior part of the transverse process of the 
fourth vertebra. It is called in the literature the "protractor muscle of the spring 
apparatus" (Alexander, 1965; Royero, 1997). From the anatomical evidence 
and the comparative study, it is here concluded that this muscle is a modified 
supracarinalis anterior (see the discussion). According to Tavolga (1962) and 
Royero (1987), and the present study of the nervous system in catfishes, this 
muscle is innervated by the occipitospinal nerve. 
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Supracarinalis medius (SUP. MED.) 
Between the posterior part of the dorsal fin and the adipose fin there is a pair 
of cord-like muscle that connect the posterior radial basal to the neural spine of 
the vertebrae at the adipose fin origin. 
Intrinsic musculature 
The intrinsic musculature of the dorsal fin is modified with respect to the 
generalised teleosts, especially that associated with the spinelet and the dorsal 
spine. The presence of ligament together with the muscles performs a particular 
arrangement of the locking mechanism. There is a ligament between the 
spinelet and the base of the dorsal spine, which determines that movement of 
the first ray transmits the movement to the spine. At the base of each side of the 
lateral process of the spine there is a pair of ligaments with act as connectors to 
the dorsal plate of the second basal radial. Royero (1987) described a series of 
ligaments that connect each successive branched ray of the dorsal fin. 
Erectores dorsales (ERE. DOR.) 
These muscles erect the different rays of the dorsal fin. All the rays, 
including the spinelet and the dorsal spine, have an associated erector muscle 
so that there are seven erectores dorsales for the dorsal fin. 
The erector dorsalis of the first ray (ERE. DOR., 1) originates from the 
posterodorsal part of the cranium, on the supraoccipital and the upper portion 
of the exoccipital. Its insertion is on the anterodorsal part of the first rays, 
through a tendon. 
The erector dorsalis of the second ray (ERE. DOR. 2) begins on the 
dorsomedial section of the weberian apparatus, inserting in a small groove at 
the anteroproximal part of the spine. 
The following erectores dorsales (ERE. DOR., 3-7) associated with the 
branched rays originate on the anterior part of the basal radial associated with 
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the ray. However some fibres arise from the neural spines of the neighbouring 
vertebrae. They insert on the anterolateral section of the base of the rays. 
Depressores dorsales (DEP. DOR.) 
There are only six depressores dorsales in the dorsal fin of P. galeatus, since 
the depresor dorsalis of the first ray is absent. This seems to be a generalised 
condition in catfishes (Royero, 1987). 
The depressor dorsalis of the second ray (spine) (DEP. DOR., 2) has a 
specialised arrangement, quite different to the generalised condition found in 
other catfishes. It lies horizontally in the lower part of the nuchal plate and has 
two well-differentiated points of origin. The upper part arises through a 
tendinous section on the lower roof of the medial nuchal plate. The lower part 
has its origin by a tendinous section from the lower part of the second 
pterygiophore. 
The following erectores dorsales (ERE. DOR., 3-7) associated with the 
branched rays arise from the posterior part of the basal radial that is related 
with the ray. 
Inclinatores dorsales (INC. DOR.) 
There are only three inclinatores dorsales that act for the lateral bending of 
the first three branched rays. There are no inclinatores dorsales associated with 
the first spinelet or the dorsal spine. 
All the inclinatores dorsales (INC. DOR., 3-5) present In P. galeatus 
originate on the posterior process of the posterior nuchal plate. Their insertion 
is on the lateral section of each of three branched ray (r3,r4, and r5). 
Musculature of the adipose fin 
Royero (1987) reported inclinator muscles associated with the adipose fin in 
the catfish Pimelodelia cristata. In the present study of P. galeatus there is no 
musculature associated with the adipose fin. Between the dorsal and adipose fin 
there is the supracarinalis medius, described above in the extrinsic musculature 
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of the dorsal fin and the supracarinalis posterior. The supracarinalis posterior 
(SUP. POS.) is a short muscle originating underneath of the adipose fin and its 
insertion is on the procurrent rays of the caudal fin. There is no relation of the 
supracarinalis to the movement of the adipose. 
Muscles of the anal fin (Fig. 55A) 
The anal fin of this species has the typical myological organisation present 
in generalised teleosts, formed by extrinsic (infracarinalis) and intrinsic 
(erectores, depressores and inclinatores anales) musculature. It has been 
reported (Britski, 1972; Ferraris, 1988) for Parauchenipterus that the anal fin 
of males during the reproductive season shows secondary sexual modification, 
with enlargement and thickening of the first rays and location of the urogenital 
pore at the tip of the anterior edge. No special modification was found in the 
musculature of males related to this sexual dimorphism. 
Extrinsic musculature 
Infracarinalis medius (INF. MED.) 
This is a very conspicuous muscle located ventromedially between the 
pelvic and anal fins. It originates on the posterodorsal surface of the 
basipterygium and its insertion is on the lateral face of the first basal radial of 
the anal fin. 
Intrinsic musculature 
Erectores an ales (ERE. ANA.) 
The erectores anales are located beneath the inclinatores, and it is necessary 
to remove the latter to display the erectores. They arise from the anterolateral 
part of the basal radial of the respective anal fin ray. Insertion is on the anterior 
section of the hemitrichia base. Each ray of the anal fin has an associated 
erector muscle, so that the number of erectores is the same as the number of 
rays. 
Depressores anales (DEP. ANA.) 
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These are located in the same section of the anal fin, but play an antagonistic 
role, bending the ray forward. The first two rays do not have depressor muscles 
associated. They arise on the posterolateral section of the basal radial and insert 
on the posterior process of the base of the hemitrichia. 
Inclinatores an ales (INC. ANA.) 
All the rays of the anal fin have an associated inclinator analis. They start 
from an aponeurosis on the hypoaxial musculature and insert on the lateral part 
of the anal fin ray bases. 
Musculature of the caudal fin (Fig. 54) 
The caudal fin musculature in Parauchenipterus galeatus has special 
modification related to the anatomy and shape of this fin. The caudal fin is 
truncated with the lower lobe more developed. This development of the lower 
lobe is associated with a widening of the lower fourth hemal spine and the 
procurrent rays, which play a functional role in the lower caudal lobe as the 
principal caudal rays. 
The extrinsic musculature of the caudal fin is composed of the epaxial and 
hypaxial musculature of the body, and the carinalis muscles. The intrinsic 
musculature is formed by four pairs of muscles on each side, associated with 
the last vertebra, the hypural complex and the lepidotrichia of the caudal fin. 
The ventral section of the hypaxial musculature has a special connection with 
the pelvic girdle. 
Extrinsic musculature 
The caudal part of the epiaxial (EPIAX.) and hypaxial (HYPOAX.) 
musculature inserts on the lateral base of the caudal fin hemitrichia through a 
tendinous sheet or aponeurosis. On the upper and lower end of the caudal fin 
these muscles are inserted by narrow tendons. As for the musculature of the 
unpaired fins, the supracarinalis posterior is inserted on the union of the 
procurrent rays with the neural spine of the vertebra. There is no well 
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differentiated infracarinalis inferior due to the close position of the anal fin to 
the caudal fin. 
Intrinsic musculature 
Interrradialis (INTER.) 
As established by Winterbottom (1974), the interrradialis in teleosts consists 
of a number of bundles of muscle fibres interconnecting the principal caudal 
rays, between which they lie. In P. galeatus these muscles are present between 
procurrent rays. The fibres of this muscle are located between the rays and 
never overlap them. 
Hypochordal longitudinalis (HYP. LON.) 
This is a triangular muscle located on the base of the caudal fin. It originates 
on hypurals 3 and 4, runs transversally and inserts through three tendons onto 
the first unbranched and the two uppermost branched rays. 
Flexor dorsalis (FLEX. DaR.) 
This is a long muscle lying longitudinally to the main axis. Its origin is on 
the upper part of the four last vertebrae and part of the hypural complex. 
Insertion is on the main rays of the upper lobe, partly through a tendinous sheet 
crossing over the hypochordal longitudinalis. 
Flexor ventralis (FLEX. VEN.) 
This muscle is a broad band of fibres lying on the lower part of the hypural 
complex and the lower fourth hemal spines. Origin is on the lower hypural and 
the hemal spine mentioned above. Its insertion is on the rays of the lower lobe 
and the procurrent rays. 
Muscles of the eyes (Fig. 55A) 
The eyes in P. galeatus are located laterally without a free orbital rim. 
According to Winterbottom (1974) the six extrinsic muscles are relatively 
constant in size, shape and position, and do not differ from other teleosts. 
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The obiquus inferior (OBL. INF.) and the obliquus superior (OBL. SUP.) 
arise on the anterodorsal wall of the orbit, on the lateral ethmoid. They are 
inserted on the anterolateral surface of the eye-ball. 
The remainding muscles of the eyes, the rectus inferior (REe. INF.), rectus 
superior (REe. SUP.), rectus internus (REe. INT.) and rectus externus 
(REe. EXT.), originate, in a group, on the external part of the orbitosphenoid. 
The insertion of each of these muscles is around the external wall of the eye-
ball. 
Muscles of the body (Fig. 53A) 
The body musculature of P. galeatus has the general arrangement found in 
teleosts, where the myomeres are separated by myocommata forming the main 
section of the lateral body musculature system. Part of the musculature was 
described for the caudal fin. The main variation found in catfishes and the 
important characteristic in this species have been detected in the humeral 
regIon. 
Epaxialis (EP AXIA.) 
The epaxialis is the section of the body musculature located above the lateral 
septum. Its fibres, in the humeral region, are attached to the nuchal plate and 
the posterior part of the cranium. In the lower part, adjacent to the lateral 
septum, the fibres are attached to the dorsal face of the posterior process of the 
epiotic. There is no connection of the epiaxialis with the pectoral girdle. 
Hypaxialis (HYPAXI.) 
This muscle is the lower part of the body musculature, below the lateral 
septum and is divided in two sections, called here the hypaxialis obliquus 
superioris (HYP. OBL. SUP.) and hypaxialis obliquus inferioris (HYP. OBL. 
INF.), to avoid confusion with the eye musculature. 
The hypaxialis obliquus superioris (HYP. OBL. SUP.) IS attached 
superficially to the lower part of the posterior process of the epiotic. The 
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hypaxial is obliquus inferioris (HYP. OBL. INF.), in the lateral part of the 
body is connected to the posterior section of the pectoral girdle, on the region 
formed by the coracoid process and the lateral section of the coracoid. 
In the ventral region the hypaxialis obliquus inferioris has a particular 
arrangement, especially in the connection with the pectoral and pelvic girdle. 
At the pelvic fin the ventral section of this muscle is attached to anterior 
process of the basipterygium and some independent fibres form a bundle of 
muscle that reaches the posterior part of the basipterygium. At the pectoral 
girdle the ventral section of this muscle reaches the posterior border of the 
horizontal plate of the coracoid, leaving visible the ventral section of the 
pectoral musculature. The attachment to the coracoid is VIa a strong 
mycommata that forms a triangular area in the midventral septum. 
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ANA TOMY DISCUSSION 
In the chapter on the anatomy of Parauchenipterus galeatus vanous 
morphological observations require further discussion of catfish anatomy and it 
is the aim of this section to use these in providing new elements for the 
comprehension of this "aberrant" group of fishes. There are several reductions 
and loss of bones (e. g. basisphenoid), specialised muscles (extensor tentaculi), 
fusion between bones (e.g. posttemporal and supracleithrum), and appearance 
of new functional system (e. g. spring mechanism). This discussion includes 
the analysis of the lateral-line, nervous system and musculature to account for 
the anatomy of catfishes as a complex system. This section is divided into 
discrete topics. 
Epiphysial bar and cranial fontanel 
Anatomical study of the frontal and the formation of the cranial fontanelle in 
Parauchenipterus galeatus (Figs. 13A, 15A), and the revision of ontogenetic 
series in several catfishes in the present study, shows the constitution of the 
ossified bridge between the frontals. It has been called epiphysial bar in 
catfishes (Kindred, 1919; Lundberg, 1982) or in other Ostariophysi (Weitzman, 
1962; Fink & Fink, 1981) with two fontanelles formed between the frontals. 
These fontanelles in catfishes have been called "anterior and posterior 
fontanelle"(McMurrich, 1884), "parietal foramen" (Ballantyne, 1930), 
"occipital fontanelle (Gauba, 1966), ethmofrontal fontanelle (Gauba, 1967), 
"interfrontal fontanelle" (Gregory, 1959), and "frontal fontanelle and 
ethmofrontal fontanelle" (Srinivasa Rao & Lakshmi, 1984). Kesteven (1925) 
mentioned the presence of three fontanelles in the younger skull and two 
fontanelles in adult specimens of catfish Tandanus tandanus, called by him the 
"posterior sagital fontanelle and intramesethmoidal fontanelle". In the present 
study in catfishes they are called anterior and posterior fontanelles with respect 
to the intervening frontal bar. 
In primitive Recent teleosts the medial dorsal part of the cranium related to 
the cranial fontanelle is formed by three pairs of bones aligned 
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anteroposteriorly: mesethmoid, frontal and parietals. Posteriorly to the parietals 
is located the supraoccipital which in some case contributes to the posterior 
edge of the fontanelle. In the Elopidae and Albulidae there is no a fontanelle 
between the frontals, but a "fontanelle occurs between the frontals and the 
mesethmoid" (Ridewood, 1904, p. 58), similar to other fontanelles in some 
Ostariophysi. In some Engraulidae it is possible to find a fontanel between the 
lateral ethmoid and the anterior end of the frontals (Ridewood, 1905, p. 405). 
In Gonorhynchus "the frontals form nearly the whole of the roof of the cranium 
and exhibit no median suture", but no "epiphysial bar" is recorded in this group 
(Ridewood 1905a, p. 21). Among Ostariophysi the fontanelle may be absent in 
adult specimens, as in Chanoides (Patterson, 1984); or may be present or 
absent in adult characoids (Regan, 1911; Gregory & Conrad, 1938; Weitzman, 
1962; Roberts, 1969). However, fontanelles are apparently present in the young 
of all characoids (Roberts, 1969, p. 407), and present in some adults of 
Gymnotiformes (Mago-Leccia, 1994; De la Hoz, & Chardon, 1984), or absent 
in adult Electrophorus (Gregory, 1959). 
The presence of the fontanelle in catfishes is a generalised condition. In the 
primitive Diplomystidae and Hypsidoridae there is a long medial fontanelle 
separated by the "epiphysial bar" (called here frontal bar, see below). The 
fontanelle may be open from the mesethmoid to the supraoccipital, as in 
Diplomystes, or present as an anterior fontanelle, as in Parauchenipterus; or as 
a small posterior fontanelle, as in Rhamdia. The absence of a fontanelle seems 
to be a derived condition in catfishes, as in some trichomycterids (de Pinna, 
1988; Arratia & Hoaquin, 1995). Schaefer (1990) states the absence of a cranial 
fontanelle in Scoloplacidae, Astroblepidae and Loricariidae is a synapomorphy 
between these taxa. 
The epiphysial cartilage is a term associated with a cartilage bridge in the 
dorsal roof of the cranial vault between the orbital regions covering the 
diverticulum from the roof of the diencephalon, which gives rise to the pineal 
organ in fishes. The presence of an epiphysial bar with a consequence division 
of large dorsal cranial fontanelle into anterior and posterior parts, is a common 
feature among teleosts dming development (Swinnerton, 1902, p. 583). 
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Weitzman (1962, p. 21) recorded the presence of an epiphysial bar in 
Brycon meeki, giving two fontanelles. The anterior fontanelle is surrounded by 
the frontals and ethmoid and the posterior reaches part of the supraoccipital and 
is bordered by the frontals and parietals. Weitzman (1962) stated that the 
epiphysial bar arises from cartilage in small specimens of Hyphessobrycon 
schultzi and Corynopoma riisei and ossifies early in the development. 
Moreover, the same author established that the connection between each half of 
the frontal bar appears to be a synchondral joint. 
According to Kindred (1919), in the "Cyprinidae, the frontals have relations 
which closely approach those of Ameiurus" ... "the epiphysial bar persists as a 
cartilage in the adult, and the frontals have not extended beneath it as they have 
in Ameiurus". De la Hoz & Chardon (1985, p. 24) recorded that in Sternopygus 
macrurus "there is an ossified epiphyseal (sic) bridge". This means that in 
characoids and gymnotoids the epiphysial bar ossifies in the adult and forms 
the connection between the frontals. In characoids and gymnotoids investigated 
in the present study, the lower position of the ossified epiphysial bar seems 
unique in Ostariophysi and may be an ossification of the epiphysial bar, as 
occurs in characoids. In contrast, in the clupeid Serrathrissa leonensis the 
medial expansion of the frontal does not originate from the cartilaginous 
epiphysial bar. Clearly, the frontal bridge roofs the epiphysial bar (Whitehead 
& Teugels, 1985, p. 24), a condition similar to that found in catfishes. 
Studying the ontogeny of the dorsal cranial roof of catfishes it is possible to 
establish the nature of the medial connection between the frontals which seems 
to be different to that found in characoids. The development of the dorsal 
chondrocranium in Siluriformes has been studied by several authors (Kindred, 
1919; Ballantyne, 1930; Harry, 1953; Sririnivasachar, 1956,1957, 1958). The 
formation of the cranial roof seems to be similar in catfishes according to 
specimens of Pimelodidae, Ageneiosidae, and Auchenipteridae, examined in 
the present study. In younger specimens of Parauchenipterus galeatus the 
cranial vault in early stages develops a connection between the orbital cartilage 
called epiphysial bar (Pollar, 1895; Ballantyne, 1930; Sririnivasachar, 
1956,1957, 1958), which divides the cartilaginous cranial roof into two 
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fontanels; no ossification of this cartilage was observed in late stages. Kindread 
(1919, p. 34) gives a clear description of the frontals and their relation to the 
epiphysial bar: "The roof of the cranium posterior to the internasal septum is 
formed by the frontal ossification and the very thin cartilaginous epiphysial 
bar" .... "the ossification of the two sides of the head had fused around the 
epiphysial bar, and the cartilage within it has all but disappeared. None of this 
ossification connecting the frontals of the two sides is perichondral. In the 
adult, the cartilage has entirely disappeared from the interior of the ossification 
surrounding the original epiphysial bar". 
The medial connection between the frontals, called by numerous authors in 
the anatomy of catfishes "epiphysial bar", is not related to the ossification of 
the precursor ossification of the epiphysial cartilage. It is a membranous 
ossification of the medial projection of the frontals. In the present study the 
name of frontal bar is proposed for it, as a structure not homologous with the 
epiphysial bar of characoids. 
Temporal region 
Before discussing the nature of the temporal region and the presence of the 
parietal in Parauchenipterus galeatus and Siluriformes, I wish to present my 
position about the nomenclature of bones. 
In the study of the neurocranium where there have been fusion or loss of 
certain bones it is difficult to know the origin of these components. That makes 
the nomenclature complex, and the homology controversial; it may be 
ontogenetic and phylogenetic loss or fusion. The dermal bone pattern has 
evolved through bone fusion or territorial invasion and replacement (Moy-
Thomas, 1938; Parrington, 1949). In some cases authors used to employ a 
multi terminological nomenclature. An example of this has been mentioned by 
Bamford (1948) for the pterotic, termed "intertemporo-supratemporo-
membranopterotic-pterotic", or the dentary as "os dentale-mento-mandibulare-
spleniale" (Lekander, 1949). Nowadays, Arratia & Gayet (1995) have called 
the supraoccipital in catfishes the "parieto-supraoccipital", supposing early 
fusion during the ontogeny of the parietal and supraoccipital, as was mentioned 
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by Regan (1911). Moreover Bamford (1948) has referred to the supraoccipital 
is a product of early fusion of the parietal, postparietal and true supraoccipital. 
In the present study the term posttemporal-supracleithrum is used as the name 
for the posttemporal (knowing that the postemporal is a composite bone formed 
by the posttemporal and supracleithrum), as is traditionally cited in the 
literature on Siluriformes (Cranilov, 1929; Gregory, 1933; Bamford, 1948; 
Tavolga, 1962; Alexander, 1966; Chardon, 1968; Taveme & Aloulou-Triki, 
1974). Only in the case of the parietal in the anatomy of Parauchenipterus 
galeatus and other catfishes, which is fused to the epiotic, the term of parietal-
epiotic is used (the terms parietal and epiotic are used indistinctly). However, 
during ontogeny it is possible to see the separation between them. 
Respect to the use of the multi terminology nomenclature of bone I take the 
argument held by Weitzman (1962) who said that "some writers forget that a 
name is merely a name, not a description" '" "although I firmly believe that, 
wherever possible and applicable, the developmental origin of bones should be 
studied and then indicated in the text discussion". Just as Bamford (1948) 
stated that the supraoccipital should be parietal-postparietal-supraoccipital, a 
name that, however accurate it may be, is too unwieldy for normal use. 
With the previous definition it is possible to the discuss certain bones, 
especially the cranial bones of the temporal region, particularly the bone called 
in the literature of catfishes as "extrascapular", "supratemporal" "scale bone" 
or "epioccipital". 
Homology of the temporal bone region 
With the problem of complex bones, which can be formed by two or more 
membrane bones, fusion between cartilaginous bone or by the union of 
cartilagine and membrane bones, it is necessary to know the origin and 
homology of these elements, as happens with the temporal region in catfishes. 
Moreover, in the catfish Clarias gariepinus there is a fusion of the occipital 
region during the ontogeny, specifically the tectum posterius, to the supraneural 
caI1ilage of the second and third vertebrae (Adriens & Verraes, 1997), which 
contributes to the long list of aberrant osteological features present in catfishes. 
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This brings up problems with the concept of homology, which has been an 
important subject of discussion for many anatomists in the past. 
Refering to the homology concept is followed in the present study it is 
necessary to mention that homology is tested in the phylogenetic context 
(Patterson, 1982; Ax, 1987), taking homology and synapomorphy as the same 
thing. According to Patterson (1982) homology can be tested by conjunction, 
similarity (in ontogeny, topography and composition), and congruence with 
other homologies. However, the concept of homology is still a field of 
discussion in systematics and anatomy (Roth, 1988). This later author supports 
the Van Valen theory, which states that homology is the correspondence caused 
by a continuity of information, which can help for comparison between taxa 
and structures within a single individual. 
With the above assumptions about nomenclature and homology, I will try to 
display my point of view about the presence of the parietal bone in 
Siluriformes, which has been called by numerous authors "scale bone" 
(Gregory, 1933), postemporal (Regan, 1911; Lundberg, 1975), "extrascapular" 
(Alexander, 1966; Fink & Fink, 1986; Aratia, 1992; Arratia & Gayet, 1995), or 
"supratemporal" (J ayaram, 1970). For a review of the names see Tretiakov 
(1945): tubular = cervicals, extrascapulars, nuchalia, postparietals, scale bone 
or supratemporal. It may be seen that the presence of a parietal in Siluriformes 
was mentioned for the first time by Allis (1904). The present study assumes 
that the parietal is a composite bone, formed by the fusion or territorial 
invasion of part of the extrascapular series (tubular of Tetriakov) to the 
parietals as was mentioned by Moy-Thomas (1938) and Parrington (1949) for 
other teleosts. McMurrich (1884) did not find a parietal in Ameiurus, and later 
Swinnerton (1902, p. 525), mentioned that in siluroids "the parietals are either 
absent or are fused with the supra-occipital" However this author did not refer 
to any anatomical evidence. Boulenger (1904) mentioned fusion of the parietal 
to the supraoccipital. Patterson (1977) mentioned that the parietal in siluroids 
may be a "parieto-extrascapular". 
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The parietal, called by Jollie (1981) the postparietal, in Siluriformes is not a 
homologue of those present in other Ostariophysi It seems to be a membrane 
fusion of the parietal with laterosensorial elements of the extrascapular. In 
order to study the problem it will be necesary to present the arguments about 
the homology of this bone using the criteria proposed by Patterson (1982): 
The criteria of conjunction, infers that if the two supposed homologues 
structures occur in the same organism, the homology is refuted. In this case it is 
necessary to demonstrate that the "parietal" is not fused to the supraoccipital as 
was cited by several authors in the literature of catfishes (Swinnerton, 1902; 
1911, Bamford, 1948, Jollie, 1975) and recently revived by Arratia and Gayet 
(1995). In this case there could be at least three possibilities: 1) the parietal is 
fused to the supraoccipital; 2) it is absent; 3) it is the element called 
extrascapular. I propose that there is no fusion or absence of the parietal. To 
demonstrate the presence of parietal it will use the criteria of bauplan in the 
context presented by Inglis (1966) of the term to help the knowledge of the 
morphology of the group, as an operational tool in the initial determination of 
homology. In this case is necessary to bring up the scheme of cranial roof 
pattern or the cranial vertebrate segmentation used by Jarvick (1980) and Jollie 
(1981) with the ideas of linear arrangement of the segments of the cranial roof. 
For the segmentation of the head new elements have appeared in the light of 
new experimental evidence and the concept of the hypothetical cranial 
segmentation can be related to the cranial sornitomeres (Thomson, 1993). 
With the new experimental evidence in vertebrate anatomy, the postparietal 
region is seen to correspond with at least the fourth to seventh somitomeres 
(Thomson, 1993). According to the bauplan of Jarvick (1980, fig. 61) the 
parietal in vertebrates is aligned anterior to the extrascapulars series belonging 
to the labyrinth region of the skull, covering that part of the cranial roof which 
is situated between the otic capsules. This is the position of the "extrascapular" 
(=parietal) in the ontogeny of auchenipterids and other Siluriformes examined 
in the present study. Moreover, figure 6 of Bamford (1948) shows his "tabular" 
(called here parietal) ossified on the posterolateral part of the otic region. 
129 
ANATOMY OF PARAUCHENIPTERUS GALEATUS CHAPTER 3 
On the other hand, the extrascapular of Jarvick (1980, p. 100) has the 
following attributes: "a characteristic feature of teleosts fishes is the presence 
of a moveable extrascapular series of bones. This series lies over the occipital 
region and is clearly related to the tectum posterius which is the bridge that 
interconnects the occipital pilae". According to the bauplan mentioned earlier, 
there is no transverse linear relation between the parietal and the supraoccipital 
(the parietal is part of the posterior cranial vault, and the fusion "observed" in 
the supraoccipital can be with elements of the extrascapular series). Moreover, 
according to Jollie (1975), regarding the origin of the supraoccipital, "there is a 
strong possibility that this bone represents the membranous part of a medial 
extrascapular" . 
Let us study the information gIven by Bamford (1948) that normally is 
invocated to explain the absence of a separate parietal in catfishes. Bamford 
(1948, fig. 4b, 5) misidentified the middle pit line which crosses the nuchal 
region at the level of what he called "tabular" (In Ostariophysi the middle pit 
line is associated with the parietal = postparietal). To compare, see lateral-line 
system in the present chapter, on the description of cranial osteology and other 
papers related to lateral-line in catfishes (Allis, 1904; Arratia & Haugin, 1995; 
Arratia & Gayet, 1995). It is clear that the middle pit line is associated with the 
anterior part of the supraoccipital in catfishes, the "middle pit line" of Bamford, 
seen to correspond to the temporal pit line as a remnant of the "occipital cross 
commissure". Despite his drawing, he mentioned (p. 371) that the organs in 
association with the anterior edge of the tubular must represent the occipital 
cross-colll1ll1ssure. 
On the other hand, Bamford (1948, p. 337), mentioned that the 
supraoccipital "is formed from three pairs of elements, two membrane and one 
cartilage". Bamford identify them as parietal, postparietal and supraoccipital. 
According to my point of view the "cartilage element" of Bamford is seen to be 
the fusion on the occipital region during the ontogeny of the tectum posterius 
and the supraneural cartilage of the second and third vertebrae as was found by 
Adriens & Verraes (1997) in Clarias gariepilllls. The other two membranous 
elements are seen to be the supraoccipital and a membranous section of the 
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extrascapular that in the adult remains integrated or fused in a single bone, as 
mentioned by Lekander (1949) in other Ostariophysi (e.g. Phoxinus phoxinus), 
observation that was affirmed by Jarvik (1967). There is a strong possibility 
that the supraoccipital in catfishes represents a composite bone with a 
membranous part of the medial extrascapular. This bone is seen to be dermal 
and chondral faculty (Jollie, 1975, p. 78). Harrington (1955, p. 274) mentioned 
the double nature of the supraoccipital with a fusion of the 
"dermosupraoccipital" to a "chondral supraoccipital": that situation could be 
the same for catfishes. The supraoccipital as an unpaired bone located in a 
midline position, according to Jollie (1986) is a synapomorphy of the teleosts 
when compared with other neopterygian actinopts. 
Fusion of the lateral-line components to the parietal 
During phylogeny, the fusion of the lateral-line to dermal components takes 
a variety of ways. The bone that carries lateral-line components, as a rule 
consists of two ontogenetically different components, laterosensory and 
membranous (0rvig, 1972). Allis (1935) mentioned that the "parietal is quite 
certainly a purely membrane bone in all fishes", that can be anostomosed or 
fused with lateral-line components. Tretiakov (1945, p. 54) held that tabularia 
in teleosts (= extrascapular) may fuse either with the parietal or with the 
supraoccipital or disappear when the supratemporal commissure is not formed. 
According to the evidence in the present work, there is present a differentiated 
parietal in catfishes, located in the temporal region in certain species, which is 
fusion of the lateral-line components. 
Separation of the parietal by the supraoocipital 
The presence of a parietal in catfishes brings up the presence of this bone 
separated by the supraoccipital, in a similar condition found in other teleosts: 
Esox (Jollie, 1975), Ophicephalus (Kapoor, 1960b) and several Engraulidae, 
Clupeidae, Gonorhynchus and Chanos (Ridewood, 1904, 1905). Moreover. the 
condition presents in Helogenes (Helogenes marmoratus MBUCV-V-7281, :2 
ex; MBUCV -V -19623, 3 ex) is unique in catfishes with a parietal in contact 
with the frontal and clearly separate from the midline of the dorsal cranium, as 
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observed by Chardon (1968) and discussed by Lundberg (1975) and de Pinna 
(1995). This condition is seen to be derived in catfishes, in spite of the position 
of the parietal similar to that of the primitive Ostariophysi. 
Innervation of the lateral-line system of the parietal 
The innervation of the lateral-line system in fishes is by branches of the 
facial (VII), glossopharyngeal (IX) and the vagus (X) nerves (Allis, 1889; 1934; 
Herrick, 1901; Holmgrem, 1942; Branson, 1961; Northcutt, 1989; Song & 
Northcutt, 1991). In the gar Lepisosteus platyrhynchus the supratemporal 
commissure and the neuromast of the posterior pit line are innervated by the 
"posterior lateral-line nerve" (Song & Northcutt, 1991). In Amia the middle pit 
line is innervated by the glossopharyngeal, and the posterior pit line and the 
supratemporal commissure is innervated by a branch of the vagus, as occurs in 
other teleosts (Branson & Moore, 1962). This innervation differs from that in 
characids, where the supratemporal commissure is innervated by the 
glosssopharyngeal (Lekander, 1949). That is one of the reasons why Sagemel 
(1884) proposed that the supratemporal commissure is not homologous in 
characids and Amia. 
In the characids, cyprinids and gymnotids studied in the present work there 
is no posterior pit line. It is not the scope of the present study to establish the 
homology between these groups, but it is important for the identification of the 
parietal in catfishes. 
Studying the nervous system in several specimens of Arius sp. (Aquarium 
material, University of Bristol), it was possible to detect the branch that 
innervates the neuromasts (replacement of the posttemporal commissure) 
located on the parietal, which is the lateral-line component of the extrascapular 
fused to the parietal. This series of neuromast is innervated by a ramus of the 
glossopharigeal. Herrick (1901) found in Ameiurus melas that the "middle pit 
line" (=replacement of the postemporal commissure) was innervate by the 
"ramus supra-temporalis glossopharingei". This was also found by Atoda (1936 
p. 107, Fig.I) in Parasilurlls asotus where the ramus supratemporalis 
glossopharingei innervate the neuromast on the parietal bone (misidentified by 
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him as the "median pit line"). This evidence shows the double nature of the 
parietal in catfishes, with membranous and lateral line components. 
Trigeminofacial chamber 
The otic region of the cranium and the trigeminofacial chamber have been 
described in fishes by several authors, notably Goodrich (1930), De Beer 
(1947), Holgren (1943), Bertman (1963), Vandevalle (1974), and others, just 
because this space is typically developed in teleosts. In this region, in primitive 
teleosts, there appear associated to the posterior myodome, the lateral 
commissure, and the presence of a prootic pierced by several foramina. In 
Ostariophysi other than Siluriformes some of these characters can be present 
(Weitzman, 1972; Howes, 1983; Vari, 1974; Harrington, 1955, Roberts, 1969, 
Mago-Leccia, 1978). 
In catfishes the eye muscle canal (myodome) of teleosts is lacking 
(Bamford, 1948; Srinivasachar, 1957; Howes, 1983). There is no SIgn m 
Siluriformes of the pars jugularis (Bamford, 1948, p. 369), or indication of 
subocular shelf, pila lateralis, or lateral commissure (De Beer, 1937; 
Alexander, 1965). Allis (1904) mentioned in Ictalurus that the external carotid 
and the jugular vein run external to the trigeminofacial chamber. However, 
Tilak (1963) recorded that "the prootic forms a small myodome in Alia ceila 
and Silonia silonia" (family Scielbeidae). The former observation is seen to be 
a misinterpretation. 
In several genera of Auchenipteridae (e.g. Auchenipterus, Parauchenipterus 
and Epapterus) there is a posterior chamber close to the trigeminofacial 
foramen (Figs. Ib, 5), which is not homologous with the myodome in other 
teleosts. In the catfishes mentioned this chamber is the origin of the posterior 
fibres of adductor arcus palatini and extrinsic muscles of dorsal part of 
branchial arches. No eye muscles are related to this region. 
In the most of the catfishes studied here the trigeminofacial chamber is 
reduced to a foramen located anterior to the prootic and called by some authors 
"foramina for the exit of the trigeminus and facial nerves" (McMurrich, 1884), 
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or "trigeminofacial foramen" (Kindred, 1919), as is the name actually in catfish 
anatomy. A posterior foramen that opened on the lateral wall of the prootic has 
been recorded in Hypophthalmus edentatus where exit the "hyomandibular and 
palatine branches of the VII cranial nerve" (Howes, 1983, Fig. 17, p. 22). 
Rastogi (1963) mentioned in the catfish Clupisoma garua (family Schilbeidae) 
two foramina in the anterior part of the prootic (foramen for the trigeminofacial 
complex and foramen for the hyomandibular trunk of the facial nerve), this 
latter condition being regardless a modification of the trigeminofacial foramen. 
Howes & Fumihito (1991) have studied variation in the morphology of this 
foramen, indicating that the presence of a second foramen in the prootic is 
considered to be a derived character. 
The trigeminofacial foramen in catfishes is the exit of the trigeminal (V) and 
the facial (VII) nerves originated from the anterior part of the medulla 
(trigeminofacial complex ganglion) as in other teleosts (Herrick, 1901, Mithel, 
1964) and the passaage of some cranial vessel. Anterior to this foramen is the 
optic foramen. The prootic, parasphenoid, pterosphenoid and orbitosphenoid 
border the trigeminofacial foramen. In some cases the pterosphenoid takes part 
in the trigeminofacial foramen. There is a great variation of this foramen in 
some groups of catfishes and this could be an important issue to establish 
relationships in Siluriformes. 
Parasphenoid and basiphenoid 
In a recent paper about the anatomy of Hypophthalmidae, Howes (1983) 
discussed the homology of the otic region and raised the problem of the 
terminology of the dorsal prolongation of the parasphenoids. Several 
interpretations of this bone have appeared in the literature of catfishes. 
According to the present study there is no basiphenoid in catfishes. It includes a 
discussion about this bone in auchenipterids and the interpretation with respect 
to other Siluriformes. 
J arvik (1954) defines the parasphenoid in fishes as a complex structure, 
which has arisen through the fusion of numerous originally independent 
components. It agrees with the other dermal bones in its complex stlucture. In 
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some actinopterygian an ascendant process is present. Patterson (1984a) in the 
description of Chanoides mentioned that the parasphenoid is remarkable in 
possessing a basipterigoid process, a structure that is rarely retained in recent 
teleosts and is otherwise unknown in Ostariophysi. 
The parasphenoid in Parauchenipterus galeatus, as other catfishes, is an 
unpaired bone located on the floor of the cranial vault, lying longitudinally 
from the ethmoid region to the basioccipital. Dorsally presents well developed 
a bifurcated process (lateral symmetric process), which is connected to cranium 
with the sphenotic and pterosphenoid. 
In my experience of auchenipterid anatomy, it is not easy to see the 
boundaries between these bones. In cleared and stained preparations this dorsal 
process is not a differentiated bone, but if the specimen is prepared as a 
disarticulated dry skeleton it is possible to see the limits. As it will be seen 
below the difficulty to see these boundaries has been the reason for 
misidentification of this bone in some anatomical studies in catfishes. On the 
other hand the identification of this dorsal process of the parasphenoid is 
related to an ancient discussion of the presence of a basiphenoid in 
Ostariophysi. 
In Ostariophysi the basisphenoid has been regarded as lacking (Berg, 1940; 
Harrington, 1955; Fink & Fink, 1981; Gayet, 1982; Paterson, 1984). However 
the dorsal process of the parasphenoid, in the literature the "tack-like process" 
in cyprinids (Harrington, 1955, p. 277), "ascending wing of parasphenoid" in 
ictalurids (Lundberg, 1982, p. 39), has been related with the basisphenoid. On 
the other hand, Sagemel (1891), quoted by Harington (1955), mentioned that 
the parasphenoid process shows no evidence of being anything more than a 
prong of the parasphenoid. 
Gi ven the nature of the basisphenoid in teleosts, this bone is a chondral 
unpaired element in front of the prootic and above the parasphenoid (dermal 
bone). An example of the variation of the basisphenoid in teleosts may be seen 
in the study of Weitzman (1974, p. 365) in the stomiaroid family 
Stemoptichyidae, among the lower teleosts. The basisphenoid here can be long 
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and broad, located in front of the prootic, in contact with the parasphenoid. It is 
reduced in Maurolicus muelleri, not contacting the parasphenoid, or "an 
ossified basiphenoid is absent" in Danaphos aculeatus. The variation in this 
group shows that the basisphenoid can be lost. 
McMurrich (1884), Kindred (1919) and De Beer (1937) have mentioned the 
presence of basisphenoid in catfishes. The homology and delimitation of this 
bone is unclear in the literature of catfishes, in some cases the dorsal process of 
the parasphenoid was related with a fusion of the basisphenoid (Wrigth, 1885; 
McMurrich, 1884) or recently called "the basisphenoid process of the 
parasphenoid" (Ferraris, 1988); Kesteven (1926b, fig. 12) showed a 
basiphenoid on the drawing of Tandanus, but included a question mark on a 
drawing. Allis (1919) suggested that the parasphenoid in Ameiurus represented 
an ossification of the ventral myodome roof. 
The ontogeny of the cranial vault and the development of the parasphenoid 
in Siluriformes have been studied by some authors (McMurrich, 1884; 
Kindred, 1919; Bamphord, 1948). McMurrich (1884, p. 275) who mention that 
the basisphenoid "does not appear as a distinct bone in the skull of Ameiurus 
but is ankylosed with the subjacent parasphenoid"; Kindred (1919, p. 37) cited 
that the "parasphenoid and suprasphenoid (=basisphenoid) ossifications have 
replaced it by growing dorsally into this region", but in a following page (p. 39) 
indicated that "the cartilage which is enclosed within the parasphenoid and this 
ossification in Ameiurus may be the homologue of the basisphenoid which 
never ossifies". In the present study I believe, as was stated by Bamford (1948, 
p. 375), that it is not possible to assume that the dorsal process of the 
parasphenoid is the basisphenoid or suprasphenoid as there is no evidence for a 
separate ossification, and it is possible to conclude that it would seem simpler 
to call the whole bone the parasphenoid with the reservation that it does not 
homologous completely with the normal teleost parasphenoid. 
Regarding to parasphenoid it is necessary to mention the "suprasphenoid" of 
Howes (1983). This author identified in Hypophthalmus a "separate bone" 
located above the parasphenoid, in contact with the prootic, pterotic and 
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orbitosphenoids. According to the present study, the Howes' suprasphenoid is 
merely the ascending process of the parasphenoid. The specimens examined by 
Howes (1993, p. 23) has been studied by me. It can be concluded that a 
suprasphenoid is not present as a separated bone in catfishes. 
Pterosphenoid 
This bone has been called the pleurosphenoid (Harris, 1953; Mithel, 1964) 
or autosphenotic (Saxena et al., 1963), and pterosphenoid (Mo, 1991, Figs. 32-
34). The pterosphenoid takes part in the trigeminofacial foramen and is located 
dorsal to the dorsal process of the parasphenoid. Anteriorly it is connected by 
the ventral process of the frontal and the posterior part of the orbitosphenoid. 
Appendicular skeleton 
The appendicular skeleton (pectoral, dorsal, anal and caudal fins) in 
Parauchenipterus galeatus has a similar organisation to other catfishes, with a 
strong arrangement of the spines and base of dorsal and pectoral fin. The anal 
fin is similar to other teleosts, except in lacking an autogenous medial radial. 
The caudal fin has been studied intensely by Lundberg & Baskin (1969) and in 
catfishes the main characteristic is the possession of 18 (9/9) or fewer principal 
caudal rays. The present study will pay special attention to the pectoral and 
dorsal fins, with new anatomical finding for these structures in Siluriformes 
and their differences with other Ostariophysi. For the dorsal fin Royero (1987) 
made a previous study, and some elements of the latter will be reviewed 
together with the new findings. 
Dorsal fin 
The dorsal fin in P. Galeatus, as in generalised catfishes, is formed by the 
lepidotrichia (rays) and pterygiophores (basal and distal radial), with highly 
modified first two rays as two consolidated spines. The anterior basal radial is 
very modified in being strongly joined to the anterior vertebrae. A very 
conspicuous nuchal plate is present anterior to the dorsal fin, formed by an 
expansion of the distal section of supraneural and the anterior basal radials. 
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From ontogenetic studies of several catfishes and variation in the dorsal fin of 
catfishes (Royero, 1997), this structure appears to show a series of features 
unique to Siluriformes: 1) position of the first pterygiophore; 2) relation of rays 
to pterygiophore; 3) modification of the two anterior rays as specialised 
structures (spinelet and dorsal spine); 4) fusion of the first distal radial to the 
base of the dorsal spine; 5) absence of an autogenous middle radial; 6) presence 
of a single supraneural; 7) membranous ossification of the supraneural and the 
first pterygiophore forming the nuchal plate; 8) dorsal fin musculature. 
1) Position of the first pterygiophore 
The pterygiophores in teleosts interdigitate with the neural spines of the 
vertebrae, with a free interaction between them. In early teleosts, related to 
Ostariophysi, the first pterygiophore marking the origin of the dorsal fin is 
located at the middle part of the body. In Salmo the first dorsal fin radial is 
placed at vertebra 20, in Elops saurus at the vertebra 29 and in Lampanictus 
leucopsaurus between vertebrae 10 or 11 (Jollie, 1954). 
In Ostariophysi there is variation in the position of the first pterygiophore of 
the dorsal fin. In Gymnotiformes there is no trace of a dorsal fin (lepidotrichia 
and pterygiophores), except that in Apteronotidae there is a "dorsal thong" 
(Mago-Leccia, 1994) that does not seem to be homologous with the dorsal fin. 
In Ostariophysi with a dorsal fin, the generalised condition for the position 
of the dorsal fin is behind vertebra 10, although there is variation in position of 
the first pterygiophore. In Chanoides macropoma the first pterygiophore is 
located behind the neural spine of the tenth vertebra (Patterson, 1984), in 
Chanos chan os behind vertebra 15, in Brycon hilari at the 17 vertebrae, in B. 
whitei and B. meeki at 13-16 (Weitzman, 1962 and pers. ob.). In Alestes it is 
behind the neural spine of vertebra 15 (Gregory and Conrad, 1938). In 
Cyprinids the position of the first pterygiophore is behind to 10th vertebra (e. 
g., Nemachilus barbatulus, 14; Chrosomus erythogaster, 13; Nemachilus 
barbatulus, 14; Notropis bifrenatus, 11). In the majority of Siluriformes the 
position of the dorsal fin is close to the occipital region, but it is absent in the 
Malapteruridae, and III some speCIes Siluridae, Schilbeidae and 
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Trichomycteridae it is lacking or reduced (Myers, 1944; Alexander, 1965; 
Howes, 1985; Royero, 1987). 
The general condition for catfishes is a position of the first pterygiophore of 
the dorsal fin posterior to the seventh vertebra, with a most extreme position in 
numerous species on the fourth vertebra. This is a synapomorphy for some 
catfishes. A position anterior to the dorsal fin seems to be a derived condition 
in catfishes, as in Helogenidae and Trichomycteridae. (Table 2). 
Table 2. Position of the first pterygiophore in Siluriformes 1 
Family Position of the first 
pterygiophore (vertebra) 
Amblicepitidae, Amphilidae, Bagriidae*, 4 
Chacidae, Mochokidae, Plotosidae, 
Schilbeidae*, Hypsidoridae, Pimelodidae*, 
Cetopsidae (4-5), Ariidae, Doradidae, 
Auchenipteridae (including Ageneiosids). 
~iplomystidae, Goslinea (Pimelodidae), 5-6 
Callichthyidae 
Clariidae, Cetopsorhamdia, Myoglanis 7 
(Pimelodidae), Aspredinidae (6-7), 
Astroblepidae, Loricariidae 
Acestridium, Farlowella (Loricariidae) 10 
Heteropneustidae, H ypophthalmidae, 12 
Chasmocranus (Pimelodidae) 
ITrichomycteridae, Helogenidae >20 
* Genera studied in the present paper. 
2) Meristics and relation of number of rays to the pterygiophore 
In primitive teleosts related to Ostariophysi dorsal rays and pterygiophores 
are numerous. Elops saurus has an average of 28 rays (viii-19/22)2 supported 
I The location of the pterygiophore is in the interneural space, the position is indicated by the 
anterior vertebra. 
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by 22 pterygiophores; Albula vUlpes has between 16 to 18 dorsal fin rays; 
Clupeiformes has between 11 to 23 fin rays (Whitehead, 1985). In Ostariophysi 
such as Chanos the dorsal fin formula is viii-12/16, in Brycon hilan iii-91l0, in 
Hoplias macrophthalmus ii-13/14, in the family Citharinidae, a primitive group 
of characoid there are between 16 to 24 rays. In Characiformes the common 
numbers of rays is 11 (Weitzman, 1962; Machado-Allison, 1983). In cyprinids 
rays are many, for instance in Characius auratus v-17/18, Notropis bifreanatus 
iii-7/8, Catostomus santanae iv-l0/II. 
Lindsey (1955), studying the meristics of the dorsal fin in teleosts, found 
that there is a tendency to an equalisation of number of dorsal fin rays and 
pterygiophores, while the primitive condition is that the number of rays 
exceeds that of radials. 
The number of dorsal fin elements in most catfishes is ii-6 or ii-7 (Lundberg, 
1970), supported by 7 or 8 pterygiophores, though it can vary from a few in 
Aspredinidae and Siluridae to numerous rays in Clariidae, where more than 70 
rays may occur. In Chacidae and Plotosidae the dorsal has numerous rays that 
follows backwards reaching the caudal fin as a "second dorsal fin" (Tilak, 
1969, Roberts, 1982). 
3) Specialitation of the two anterior rays 
First ray: The modification of the first two rays as specialised spines in 
catfishes is a distinguishing feature of catfishes. The first rays, in the form of an 
inverted "V", is a reduction of the hemitrichias with the distal part fused. The 
arms of this inverted "V" play an important role in the locking mechanism of 
the dorsal spine, as was demonstrated by Alexander (1965); according to this 
author this structure seen to be homologous with first ray of the dorsal fin in 
Brycon (Characiformes). The presence and shape of the first rays in 
Diplomystidae and Hypsidoridae are the plesiomorphic condition in catfish. 
The absent of the first ray is a derived condition that has evolved independently 
in several groups of catfishes. The absence of this first element can be by 
2 The number in letter means unbranched rays; in ordinals means branched rays and the number 
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reduction of the ray as in Helogenidae or by fusion of the lepidotrichia to the 
anteroproximal border of the spine, as in some Pimelodidae (Royero, 1987). 
The absence of the first ray has been found in the following: some species of 
the family Pimelodidae (eg. Calophysus macropterus, Pinirhamphus 
pinirhampus), Cetopsidae (Pseudocetopsis plumbeus), Amblicepitidae (eg. 
Ambliceps mango i) , Schilbeidae (e.g. Siluronodon auritus), Heteropneustidae 
(e.g. Heteropneustes tossilis), and Sisoridae (e.g. Sisor rhabdophorus). The 
first ray is absent in the families Astroblepidae, Aspredinidae and Helogenidae. 
Second ray (dorsal spine): The second ray in catfishes is a modified 
pungent spine, which is formed by the fusion of the hemitrichia and represents 
an association of lepidotrichia as do the spines of acanthopterygian fishes, the 
difference residing in the manner in which these elements are consolidated into 
the definitive structure (Reed, 1924). The spine is formed by the amalgamation 
of the resulting dichotomous division through of the deposition of new bone 
consolidating into a definitive spine. 
Presence of the spine has been reported in cyprinids, but there is no fusion 
between the two hemitrichia and the condition does not seem to be homologous 
with that in catfish (Fink & Fink, 1981; Royero, 1987). 
4) Fusion of the first distal radial to the base of the dorsal spine and the ring-
chain joint 
The base of the dorsal spine in catfishes is highly modified, with a broad 
base pierced by a very conspicuous foramen that in most cases is braced by a 
long curved process of the distal part of the second pterygiophore like a ring-
chain. This foramen is formed by the fusion of the first distal radial to the 
medial base of the hemitrichia (Royero, 1987, fig. 2 and 3). Bertin (1958, p. 
768) mentioned that this foramen in catfishes was formed by the internal fusion 
of the hemitrichia, but Reed (1924) showed fusion of the first distal radial to 
the base of the spine. A similar phenomenon occurs in Perciformes (Eaton, 
1945; Tyler, 1980), though the origin of the foramen of the spine has another 
posteriorly to the slash in the number of pterygiophores. 
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source, which is by simple fusion of the internal part of the hemitrichia. 
According to anatomical evidence it is possible to establish two synapomorphic 
characters in catfishes that seen to be unique respect teleosts fishes: 
a) Fusion of the distal radial to base of the hemitrichia, forming the foramen 
of the spine. 
b) There is a special joint between the spine and the first pterygiophore, 
forming a ring-chain. 
5) Absence of an autogenous middle radial in the dorsal fin 
The pterygiophores support of the rays in teleosts and provide an origin for 
muscles moving the rays. The primitive condition in teleosts is presence of 
three radials (proximal, medial and distal) and in some cases there is a fusion of 
the proximal plus medial, called basal radial (Eaton, 1945). Among the 
Ostariophysi there is only a basal radial in catfishes (Alexander, 1965; 
Lundberg, 1970; Fink & Fink, 1981; Howes, 1978; Grande, 1987; Royero, 
1987). In the small specimens of catfishes studed here the autogenous medial 
radial is lacking. Only a single cartilaginous basal is present. 
6) Dorsal fin musculature in catfishes 
The musculature associated with the dorsal fin in teleost is formed by 
extrinsic (supracarinalis) and intrinsic muscles (erectors, depressors and 
inclinators) (Takahasi, 1917; Eaton, 1948; Winterbottom, 1974a, 1974b). They 
are mostly related with the movement of the dorsal fin; but, the supracarinalis 
anterior may be transformed as the protractor muscles of the sound production 
mechanism in several species of catfishes (Royero, 1987) and also act in the 
locking mechanism of the dorsal spine (Alexander, 1965; Lamoral & Millard, 
1967). Royero (1987) made a further study of the dorsal fin musculature in 
catfishes showing the anatomy, systematics and functional implication of that 
musculature system. Nevertheless there are earliest studies published with 
some elements of the anatomy of Siluriformes (McMurrich, 1884; Alexander. 
1965; Lamoral & Millard, 1967; Taveme & Aloulou-Tiki, 1974; Howes, 1985). 
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Each ray of the dorsal fin has three pairs of associated muscles and a series 
of ligaments between them. Two pairs of muscles originating from the lateral 
face of the basal radial act in the antagonist mechanism in the backward and 
forward movement (erector and depressor dorsalis). A pair of lateral muscles 
placed superficially on the epaxial musculature, which in the majority of cases 
arise from the posterior nuchal plate (inclinator dorsalis), act in the lateral 
movement of the rays. 
McMurrich (1884b) and Alexander (1965) mentioned that in catfishes there 
are no inclinators associated with the dorsal fin. However, Royero (1987) 
studied the same species mentioned by these authors, and found that in the 
majority there is an inclinator associated with the first branched ray, as was 
found by Winterbottom (1974a) in Diplomystes. 
In the anatomical study of Parauchenipterus galeatus (Chapter 3) the dorsal 
fin musculature in highly modified from the general catfish (Fig. 53). Thus, the 
supracarinalis anterior is modified as the protractor muscles of the sound 
production mechanism by the action of the MUllerian ramus, a ligament 
associated with the tympanic area and the gas bladder. The first two 
pterygiophore do not have associated inclinators; the following three rays have 
an inclinator each. These originate from the posterior border of the nuchal plate 
running together to each branched ray. The dorsal depressor of the first ray is 
absent. 
In the present investigation it has been found that there is an important 
source of variation in the number of inclinators and their origin in several 
group of catfishes, as shown in the following table. 
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Table 3. Numbers of incIinators and origin in several families of Siluriformes 
Family Number of Origin 
Inclinators 
Diplomystidae 1 (rl) Nuchal plate 
Ictaluridae 
Pilodichthys olivaris 2 (rl, r2) Epaxial 
Ameiurus catus 2 (d, r2) Nuchal plate and 
Epaxial 
Ictalurus punctatus 1 (rl) Nuchal plate 
Noturus flavus 1 (d) Nuchal plate 
Pimelodidae (species with the 1 (d) Nuchal plate 
dorsal fin place on the four 
vertebra) 
Hypophthalmidae 5 (d-r5) Epaxial 
Helogenidae 2 (R2, r1) Epaxial 
Cetopsidae 
Pseudocetopsis plumbeus 1 (d) Epaxial 
Cetopsis coecutiens 2 (d,r2) Epaxial 
Bunocephalidae 1 (d) Nuchal plate 
Bunocephalus amaurus 1 (d) Nuchal plate 
Platystacus sp. 1 (d) Nuchal plate 
Aspredo aspredo 1 (rl) Nuchal plate 
Xiliphius o (lack) -
Ariidae 1 (rl) Nuchal plate 
Doradidae 1 (rl) Nuchal plate 
A uchenipteridae 
Epapterus blohmi 2 (d, r2) Nuchal plate 
Parauchenipterus galeatus 2 (d,r2) Nuchal plate 
Auchenipterus sp. 1 (d) Nuchal plate 
Allc/zenipleric/zl/zys longimanus 1 (d) Nuchal plate 
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Centromochlus megalops 1 (rl) Nuchal plate 
Entomocorus gameroi 1 (rl) Nuchal plate 
Tatia sp. 1 (rl) Nuchal plate 
Ageneiosus group 
Ageneiosus magoi 3 (rl, r2, r3) Nuchal plate 
Ageneiosus brevifilis 3 (rl, r2, r3) Nuchal plate 
Ageneiosus ucayalensis 2 (rl, r2) Nuchal plate 
Tetranematichthys quadrifilis 4 (rl, r2, r3, r4) Nuchal plate 
Trichomyeteridae 
Trichomyeterus kneri 8 (the firs 8th rays) Epaxial 
Callichthyidae 
Callichthys callichthys 1 (rl) Nuchal plate 
Corydoras aeneus 1 (rl) Nuchal plate 
Hoplosternum orinocoi 1 (rl) Nuchal plate 
Astrohlepidae 1 (rl) Nuchal plate 
Loricariidae 
Chaetostoma milesi 1 (rl) Nuchal plate 
Ancitrus sp 1 (rl) Nuchal plate 
Hypoptopoma thoracatum 1 (rl) Nuchal plate 
Hypostomus plecostomus 1 (r1) Nuchal plate 
Loricaria sp. 1 (rl) Nuchal plate 
Panaque nigrolineatus 1 (rl) Nuchal plate 
The presence of single inclinator dorsalis associated with the first branched 
ray (rl) seems to be the generalised condition in catfishes, in most cases 
originating on the lateral border of the posterior nuchal plate. The presence of 
numerous inclinators seems to be a derived condition in catfish, although it is a 
widespread condition for primitive teleosts and Ostariophysi other than 
Siluriformes. 
Another feature in the organisation of the dorsal fin in catfishes is the origin 
of the first depressor dorsal. In the majority of teleosts, including Ostariophysi, 
the intrinsic musculature of the dorsal fin originates on the lateral face of the 
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first two pterygiophores (Eaton, 1945, Winterbottom, 1974b). In Diplomystes 
and the majority of the catfishes studied here, the erector dorsal of the first and 
second ray, and the depressor dorsal of the second ray (dorsal spine), arise from 
the parapophysis and neural spine of the anterior vertebrae (Weberian 
apparatus ). 
Pectoral fin 
The present study of the pectoral fin in P. galeatus, together with the 
comparative anatomy study of several catfishes, including histology, scanning 
electron microscope and stained tissues, make it possible to obtain evidence 
about the nature, biomechanism and function of this highly modified structure. 
The pectoral fin (pectoral girdle and lepidotrichia) in teleosts is formed by a 
pair of arches which are attached to the dorsal part of the cranium and meet 
ventrally at the mid ventral line, to which is attached an external pair of fin 
rays. The arch is the origin and insertion of intrinsic and extrinsic muscles, 
acting in the movement of the head, gill arches, body and pectoral fin 
(Chernavin, 1947). In catfish the pectoral fin, in spite of the swimming 
function, is associated with mechanisms of defence-offence (Fernando & 
Fernando, 1960; Alexander, 1967; Halstead, 1971), bearing a venom apparatus 
in the pectoral spine (Fernando & Fernando, 1960; Brichmachar, 1944; 
Norman & Greenwood, 1963) or in the function of sound production, through 
stridulation (Burkenroad, 1931; Alexander, 1965) that can be considereted part 
of the warning device (Mahajan, 1963). The pectoral fin in catfish has been 
associated with an increasing of appearance of the fish (Lowe-Mc Connell, 
1975). 
The presence of a strong pectoral girdle armoured with a pungent pectoral 
spine is characteristic of most catfish. This specialised feature, that 
distinguishes them from other Ostariophysi implies great modifications of the 
anatomy and performance of a specialised mechanism in the movement of the 
pectoral spine. In the present study this mechanism is discussed and some 
novelties considered, according to the previous anatomical description chapter 
three for P. galeatus (Figs. 30, 31, 32, 33). 
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The pectoral girdle in P. galeatus, as in most Siluriformes, is formed by a 
compact structure built by two halves. The upper half is a complex bone 
formed by a scapula which has fused to the cleithrum (the supracleithrum is 
fused to the postemporal), called by some authors "scapulocoracoids", and the 
lower half is the coracoid. The pectoral fin is articulated to the girdle via the 
first ray that joins directly to the scapular region and the branched rays through 
the radials. 
There are several anatomical novelties is catfishes, such as the pattern of 
fusion of pectoral fin radials, the hinging mechanism and the joint called here 
"pseudosynovial joint" which seems to be a specialised joint for 
Actinopterygian. All of these aspects form the basis for the pectoral locking 
mechanism in catfishes. 
Pattern of radial fusion 
1) Protopterygium 
The pattern of radial organisation, expressed by the number of elements, the 
relation of the radial to the pectoral girdle and the association to the 
lepidotrichia, including the pattern of fusion of the radials, is the basic to 
understand the pectoral fin in teleosts, especially in the highly modified 
pectoral fin of catfishes. 
In the evolution of fishes the appearance of a marginal ray in the pectoral 
fin, differentiated from the other rays, and the presence of two series of radials 
is a characteristic of the Actinopterygian (Jessen, 1972). In Actinopterygian 
fossils there is a differentiated radial called protopterygium that articulates 
with the marginal ray, as in Palaeoniscus (Jessen, 1972, p. 72). In Amia and 
Lepisosteus there is also a separate protopterygium, which is partially ossified. 
According to Jessen (1972, p. 84), in telosts Elops and Salmo, the 
protopterygium is fused to the marginal ray (the protopterygium is pierced by a 
foramen), as he cited: "the asymmetrical marginal ray is formed by at least two, 
partly fused, anterior pairs of lepidotrichia. The upper portion of this ray is 
completely fused proximally to the protopterygium", this fused 
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protopterygium articulating with the scapula. Goodrich (1930, p. 156) 
mentioned that in Teleostei the ray comes to articulate with the girdle and there 
are no more than five radials, of which the first is small and closely bound to 
the enlarged anterior dermal ray. Stark (1930, p.91) pointed out that the 
proximal radials (actinosts) varying in number, increased in number in 
primitive form as in Amia and Lepisosteus, but in the more specialised forms 
there are usually only four in number. 
In Ostariophysi, Patterson (1984, p. 448) mentioned in Chanoides that the 
protopterygium is fused with the upper hemitrichia of the first pectoral ray. 
Brusseau (1976a, 1976b) has studied in detail the pectoral anatomy in several 
Ostariophysi, including Serrasalmus, Gasteropelecus, Electrophorus, 
Notemigonus, Catostomus and Ictalurus, finding in the pectoral fin a structure 
that he named "propterygial-scapular condilar articulation". This structure is a 
fusion of the protopterygium with the marginal ray which articulates to the 
scapula, except in Electrophorus where there is no joint between the marginal 
ray and scapula (Brusseau, 1976a), which seems to be a specialisation in this 
genus. 
Reed (1924, p. 433), studying the growth of the spme m catfishes, 
mentioned that the base of the spine presents the usual autoconvex surface and 
those parts which later become the base of the spine grip the first cartilaginous 
radial. Also, Geerlink (1979, fig. 12) shows a thick layer of cartilaginous in the 
marginal ray in the base of the spine in cichlids. That suggests that fusion of the 
protopterygium (first radial in primitive Actinopterygian) to the base of the 
upper hemitrichia of the marginal ray seems to be a general condition m 
Actinopterygi, and absence of this condition is a derived character. 
In the present study, using histological sectioning of the base of the spine of 
Parauchenipterus galeatus and other catfishes, there was found a thick layer of 
cartilaginous tissue similar to that reported by Reed (1924) which seem to 
correspond to a fused protopterygium. 
Accordingly the pectoral fin in catfish and the marginal ray in other teleosts, 
specifically at the level of the upper hemitrichia, seem to represent a composite 
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structure. Thus, the base of the pectoral spine is formed by philogenetic fusion 
of the protopterygium to the upper hemitrichia as mentioned by several authors 
(Reed, 1924; Stark, 1930; Goodrich, 1930; Jessen, 1972). Moreover it is 
possible that the marginal ray is homologous in all actinopterygians, including 
the pectoral in catfishes. The composite nature of the base of the pectoral spine 
has important functional implications that will be discussed below in the 
section on the pseudosynovial joint. 
2) Radial fusion to the scapular region 
Other important feature in the organisation of the pectoral fin of P. galeatus 
is the fusion of the second proximal radial to the scapulocoracoids, transformed 
in a special condyle, call here articular-radial process, which is linked to the 
compose distal radial and called by Brusseau (1976b, p. 109) "scapular 
process". This author mentioned that this process is probable a fussed proximal 
radial. Stark (1930, p. 176) called this process as a "knob" located in the 
scapular region, which the uppermost actinost (radial) rest, and specifically 
mentioned that in some case the pectoral condyle on the edge of the scapula 
represents an ankylosed radial. Thus it is possible that five radials (actinosts) 
may be morphologically represent when four only are evident (Stark, 1930). 
This process (no autogenus proximal radial) is present in primitive catfishes. 
Grande (1987, Fig, 5b) shows this process in Hypsidoris farsonensis and 
Arratia (1987, fig.30) in Diplomystes campoensis. The presence of the 
articular-radial process seen to be a synapomorphy for Siluriformes. 
3) Pattern of fusion of the distal radials 
Studying the ontogeny of some species of auchenipterids was possible to 
observe two centre of ossification in the large distal radial that articulated to the 
articular-radial process. This radial can be misidentifying with a proximal 
radial, but his articulation is with the articular radial process, which is a 
proximal radial fused to the pectoral girdle, as was show before. Mo (1991) in 
his study of the anatomy of bagrids mentioned the present of a compose distal 
radial. The feature of radial fusion has been mentioned in other Ostariophysi, 
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Mago-Leccia (1978, p. 38) mentioned fusion between radials in gymnotoids 
and Weitzman (1954) in the characids Camegiella myersi. 
Arratia (1987) and Azpelicueta (1994) misidentify this compose distal radial 
as a proximal radial, because to the articulation to the pectoral girdle, but, as 
was mentioned above, the articulation of compose distal radial is to the 
proximal radial fused to the girdle (articular-radial process). The presence of 
a compose radial seen to be a synapomophy for a group of catfishes. 
Pseudosynovial joint (Junturae pseudosynovialis) 
The pectoral fin in P. galeatus has an articulation similar to the synovial 
joint in vertebrates, but differs with respect to the origin and nature. In order to 
describe this joint in catfishes (here is call pseudosynovial joint) it is necessary 
to establish basic concepts of the synovial joint in vertebrates. The synovial 
joint is present in most vertebrates, and has been accurately described in 
mammals (Gray, 1992; Nickel, et al. 1986). 
In vertebrates there is a series of diarthroses in order to accomplish the great 
variety of complex movement. One of these is the synovial joint, which 
phylogeneticaly made its first appearance in the jaw joint of the primitive 
Osteichthys (Kluge, 1980). The synovial joint is typical of chondral bones, 
especially between the epiphysis of large bones, while in branchial bones there 
is a fibrous joint (Haines, 1934). 
According to Nickel et al. (1986) the synovial joint consists of the following 
parts: 1) the articular extremity of at least two bones covered with hyaline 
articular cartilage; 2) the joint capsule where there is a synovial fluid acting like 
a lubricant; and 3) joint ligament that holds together the two mobile structures 
of the joint. 
One of the important features of the synovial joint is the developmental of 
this structure. In early stages there is only cartilage, later becoming a 
perichondral ossification that replace cartilage for bone, with the extremity or 
epiphysis of the bone remaining with an articular cartilage that becames the 
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articular surface of the joint. The basic issue of the formation of the synovial 
joint is that the articular cartilage originates during ontogeny, as a remainder of 
the precursor chondral bone. The joint capsule originates from the periosteum 
(Nickel et ai. 1986). In the case of the synovial ligaments their function is to 
hold together the bones and guide the movement. 
It is important for the biomechanics of the articular surface, that at the end 
of development the epiphysis retains a cartilaginous shell, called the articular 
cartilage (Nickel, et ai., 1986). Under physiological condition, and aided by 
synovial liquid which fills the joint space, these guarantee virtually frictionless 
movement, avoiding stress on the articular surface, such as distortion and 
pressure (Tillman, 1978). The synovial liquid, in addition to the function as 
joint lubricant, also has absorptive capacity and serves as a source of nutrients 
for the cartilage. 
The synovial joint has been studied in mammals in detail and it is not the 
scope of the present study to establish the ultrastructure of the pseudosynovial 
joint in the pectoral fin in catfishes. However, it is possible to see in the 
following table (table 4) the differences between synovial and the 
pseudosynovial joint according to description present in the literature (Nickel 
et ai. 1986; Kluge, 1980; Gray, 1992) and the anatomical study made here. 
The protopterygial ray (marginal ray) in catfishes is transformed into a 
strong spine which is characterised, as in other teleosts, by phylogenetic fusion 
of the protopterygium to the medial hemitrichia, and this hemitrichia originates 
by the so-called intramembranous ossification (Hass, 1962) and grouping in the 
term of dermal fin ray or lepidotrichia (Eaton, 1945). This transformation 
allows to the pectoral spine to form a diartrotic connection between a dermal 
structure such as the lepidotrichia and the pectoral girdle, via the grip of the 
protopterygium (chondral origin) to the base of the hemitrichia, and to create a 
specialised joint that seems to be a unique condition only now for the pectoral 
fin. It is important to remember that in the case of the other fin, as the pelvic 
and caudal fin, the joint between the lepidotrichia (dermal origin) and the 
basipterygium (chondral origin) is however a fibrous connective tissue. 
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The protopterygial ray forms a special joint that seems to be unique in 
vertebrates, and here called a pseudosynovial joint. Some aspects of this joint 
have been mentioned by several authors (Reed, 1924; Stark, 1930; Goodrich, 
1930; Jessen, 1972; Brusseau, 1976a, 1976b) and the histology described in 
cichlids by Geerlink (1979). However, from the perspective of the 
syndesmology and the origin of the bones no has yet been study. The study of 
this structure would include such aspect as the phylogeny, embryology and 
ontogeny in Actinopterygian, but it is studied here in the context of the pectoral 
fin in Siluriformes. 
Table 4. Comparison between the synovial joint in large bones and 
pseudosynovial joint of the pectoral spine in catfishes. 
Features Synovial joint Pseudosynovial Joint 
Origin of the Epiphysial cartilage Protopterygium 
articular cartilage 
Origin of the Chondral Chondral (scapula) and 
articular extremities dermal (pectoral spine) 
Joint ligaments Presents Absent 
Synovial fluid Present and excreted by Present (unknown origin) 
the synovial membrane 
Synovial membrane Present and derived from A similar structure 
the periosteum (unknown origin) 
In the above table, and anatomical study here, it is possible to conclude that: 
1) pseudosynovial joint in the pectoral fin seems to be a general condition in 
Actinopterygian; 2) It originates by fusion of the protopterygium to the upper 
hemitrichia of the marginal ray of the pectoral fin; 3) from the point of view of 
the arthrology mechanism, the pseudosynovial has a similar functioning by the 
protopterigial radial bounded to the base of the upper hemitrichia: 4) contrary 
to a typical synovial joint, the articular extremities of pseudosynovial joint are 
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not of chondral origin, but dermical (pectoral ray); 5) no traces of ligament for 
holding the bones and guiding the movement are present in the pectoral fin in 
catfishes, the movement being led by the shaft of the bone in the cleithrum; 6) 
In the histological preparation a "pseudosynovial fluid" is present, of unknown 
origin and characteristics; 7) similar for the synovial membrane, whose 
ultrastructure and function is outside the scope of the present study. 
The pseudosynovial joint seems to have a similar function to a typical 
synovial joint (Kluge, 1980) exhibiting efficiency in terms of smoothness of 
movement, loading, and lubrication, without a real tendency for jamming. The 
presence of a cartilaginous surface grip on the pectoral spine permits the 
pectoral spine to replace tissue during friction and simulates the mechanism of 
a typical synovial joint. 
The maxillary barbel 
The presence of a maxillary barbel and its characteristic mechanism in 
catfishes is one of the important diagnostic features of the Siluriformes. It is a 
specialisation of the maxillary bone, which is modified as the base of the 
barbel. The musculature, bones and mechanism of this structure have been 
studied in various catfishes and different devices have been explained in certain 
species. The mechanism of abduction of the barbel has been explained by the 
action of the extensor tentaculis or "abductor tentaculi" in combination with the 
autopalatine bone (Eaton, 1948; Munshi, 1960; Alexander, 1965; Singh, 1967; 
Singh & Munshi, 1968; Gosline 1975; Ghiot, 1976, 1978; Ghiot et al., 1984; 
Royero & Neville, 1997). 
The mechanism of adduction is variable in different catfishes. For example 
the adduction of the barbel in Ictalurus is performed by the retractor tentaculi 
(Winterbottom, 1974; Alexander, 1965). Ghiot (1978) explains the adduction 
of the maxillary barbel in Pimelodus by the action of the "arcus palatini 
adductor contractus" (=adductor arcus palatini). Singh (1967) found that the 
adduction of the barbel in Clarias, Eutropichthys, Calichorus, Wallago and 
Rita is rendered by the retractor tentaculi. A similar muscular mechanism has 
been recorded in other SilurifOlmes (Singh & Munshi, 1968; Ghiot et al., 1984) 
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Alexander (1965) proposed different mechanisms for the adduction of the 
barbel by the action of the retractor tentaculi. However, as he mentioned, it was 
not then possible to explain the adduction of the maxillary barbel when it is 
connected to a maxillo-mandibular ligament, as in Amblydoras, Trachycorystes 
or Shilbe. 
The present study is concerned primarily with the maxillo-mandibular 
ligament, whose crimped structure explains the mechanism of the adduction of 
the maxillary barbel in P. galeatus and in other catfishes with the same patterns 
of musculature and ligaments. 
The maxillo-mandibular ligament is part of the mechanism involved in the 
movement of the maxillary barbel in P. galeatus. The latter structure is one of 
the most important and distinct characteristics of catfishes and Royero & 
Neville (1997) have given it special attention. The muscles involved In 
movement of this barbel have been described for different catfishes (Eaton, 
1948; Alexander, 1965; Singh, 1967; Singh & Munshi, 1968; Gosline 1975; 
Ghiot, 1978; Ghiot et al., 1984). 
The maxillary barbel is abducted and adducted in P. galeatus in the 
horizontal plane as explained by Eaton (1948) in Ictalurus. Nevertheless, 
Gosline (1975) stated that maxillary retraction in many catfishes appears to be 
coordinated at least partly with raising of the mandible. No evidence was found 
for the movement of the maxillary barbel in P. galeatus in relation to the 
opening and closing of the lower jaw. The mechanism of abduction in P. 
galeatus is the same as in other Siluriformes (Alexander 1965; Gosline, 1975; 
Winterbottom, 1974). The mechanism of movement of the maxillary barbel is 
performed by the action of two antagonist elements: the extensor tentaculi and 
the maxillo mandibulare ligament. This last element stores energy during 
abduction of the barbel and releases it during the adduction. 
Finally, it is important to note that the maxillo-mandibular ligament has 
been recorded with different names in the catfish literature: "articular-maxillary 
ligament", (Alexander, 1965); maxillary barbel-mandibular ligament" (Howes, 
1983); and ligament 6 (Ghiot, 1978; Ghiot et al., 1984). A similar ligament that 
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connects the lower jaw with the maxilla is present in other teleosts (Harder, 
1975) and in the primitive catfish family Diplomystidae (Arratia, 1987). It may 
be possible that the crimped structure found in this ligament in P. galeatus 







This chapter contains the analysis and description of characters used for the 
phylogeny of different OTUs recognised for the study of relationships in the 
Auchenipteridae (sensu Nelson, 1994) including different species of the family 
Ageneiosidae (sensu, Walsh, 1990). It includes for the general analysis species 
of the families Ariidae (including Ancharius) , Mochokidae and Doradidae 
(Wertheimeria, Franciscodoras, Doradinae, Amblidoradinae and 
Plat ydoradinae) , to establish relationships in the arioid group. The characters 
are numbered consecutively, following the sequence of the anatomical 
description (osteology, lateral-line system, and myology) of Parauchenipterus 
galeatus (chapter 3). They are grouped by morphological complex (e.g. 
cranium, weberian apparatus, caudal musculature, etc.). For the explanation of 
some terms or the homology of certain features, reference should be made to 
the anatomy chapter. 
In the character analysis the plesiomorphic state is coded "0", apomorphic 
state by "I", or multi state characters "2", "3"; the undetermined are coded "?". 
The consecutive numbering of characters does not imply a transformation 
series or order of the characters (some characters were not polarised because 
the plesiomorphic condition could not be established). 
The designation by number of each character corresponds to that in the 
appendix of this chapter (Data matrix for numerical cladistics). 
The present analysis includes the following OTUs, listed in alphabetical 
order in the previously recognised Auchenipterid family (Nelson, 1994): 
Asterophysus batrachus, Auchenipterichthys longimanus, Auchenipterus cf. 
nuchalis (Orinoco), Auchenipterus dentatus, Auchenipterus sp. (Cuyuni), 
Centromochlus existimatus, Centromochlus megalops, Centromochlus n. sp 
(Rio Negro), Entomocorus gamerOl, Entomocorus "matogrossensis", 
Epapterus blohmi, Gelanoglanis stroudi, Glanidium albescens, Glanidium 
leopardllm, Liosomadoras oncinus, Parauchenipterus galeatus (Orinoco), 
Amplexiglanis peloichthys, Pseudauchenipterlls nodosus, Pseudauchenipterus 
jequintinhonhae, Pseudotatia pall'G, Tatia brullllea, T. creu~tbergi, T. galCLyia, 
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T. intermedia, T. nigra, Tocantinsia depressa, Trachelyichthys decaradiatus, 
Trachelyichthys "lopezrojasi" (n. sp.), Trachelyopterichthys anduzei, 
Trachelyopterichthys taeniatus, Trachelyopterus coriaceus, Thrachycorystes 
trachycorystes. In the case of the monotypic genera Tocantinsia and 
Pseudotatia, where the material available was the type series, only those 
characters are included which it was possible to observe, because no dry 
skeleton or cleared and stained specimens were accessible, or the characters 
were established from the literature. The genera Trachymochlus and Taunayia 
are not considered members of the Auchenipteridae (see chapter 5, 
Systematics). In the analysis are included the previous recognised monophyletic 
families Mochokidae, and Ariidae (several species of Arius, Cathorops, and 
Bagre) and the Madagascarian catfish Ancharius (related to the ariids). In the 
Doradidae the genus Wertheimeria, Platydoras, Agamyxis, Franciscodoras and 
the subfamily Doradinae and the preVIOUS known Ageneiosids: 
Tetranematichthys, Ageneiosus brevifilis, A. magoi and A. ucayalensis, are all 
included. 
CHARACTER DESCRIPTION 
Dorsal cranium and dorsal nuchal plate 
1. Lateral border of the frontal forms part of lateral margin of cranium (0), or 
lateral border of the frontal not forms part of lateral margin of cranium, i.e. 
lateral margin at level of orbit is occupied by lateral section of sphenotic (1). 
(Fig. 13, 56, 63, 64). 
This character was mentioned by Starks (1926, p. 181, fig. 13) and later 
noted by Berg (1940, p. 447), who observed this unusual cranial condition in 
Auchenipteridae. Britski (1970) and Ferraris (1989) subsequently mentioned 
variation of this character in auchenipterids. An analogous condition occurs in 
the catfish Clupisoma garua (Schilbeidae) with an anterior extension of the 
sphenotic, although this does not contact the lateral ethmoid (Tilak, 1963, Fig. 
1). Bombusch (1991) mentioned that occlusion of the frontal by the lateral 
ethmoid and the sphenotic is encountered in Phractocephalus. clariids and 
heteropneustids, having evolved independently in several siluroids. The 
158 
PHYLOGENETIC ANALYSIS CHAPTER.+ 
plesiomorphic condition in catfishes and Ostariophysi is that the lateral border 
of the cranium forms part of the external border of the cranium. 
2. Sphenotic in contact with supraoccipital (0), or sphenotic not in contact with 
supraoccipital (1). (Fig. 56, 57 A, 63A). 
In the majority of catfishes and all auchenipterids studied there is contact 
between the medial region of the sphenotic and the supraoccipital, and this 
seems to be a generalised condition in Siluriformes (Lundberg, 1975). The 
derived condition is the separation of the sphenotic and supraoccipital, 
restricted to Auchenipterus and Epapterus. However, a similar condition 
appears in Helogenes, whcih seems to have been acquired independently. 
3. Presence of a long frontal bar leaving two fontanelles well separated (0), or 
absence of frontal bar and only one fontanelle in anterior part of contact 
between frontal and sphenotic; when two fontanelles are present they are 
enclosed in anterior ethmoidal depression very close together (1). (Fig. 13A, 
15A). 
This character is related to the cranial fontanelle and the epiphysial bar; the 
generalised condition is the presence of two long fontanelles. In the ontogeny 
of Parauchenipterus galeatus and other auchenipterids, these two fontanelles 
are formed over the epiphysial cartilage at the ethmoids (Fig. 13A). In other 
catfishes such as Diplomystes (Arratia, 1987, Fig. 4), Ictalurus (Lundberg, 
1982; pers. obs.), Ancharius (pers. obs.), Synodontis (Taverne & Aloulou-Triki, 
1974, Fig. 31) and ariids (pers. obs.), this connection occurs between the 
medial margins of the frontal. The former condition is similar to that found in 
Epapterus and Auchenipterus. The majority of auchenipterids, with the 
exception of the genera Auchenipterus and Epapterus, exhibti the derived 
condition, as also found in doradids. 
4. Anterior fontanelle restricted to anteriomedial section of junction of the 
frontal-mesethmoid (0), or anterior fontanelle well developed occupying great 
part of ethmoidal region and internal border of frontal, with anterior process of 
the frontal very narrow (1). (Fig. 63B). 
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The cranial fontanelles in catfishes are enlarged and located longitudinally 
between the ethmoids and the frontals. This condition present in the two 
species of Trachelyichthys is unique in catfishes. 
5. Posterior border of fontanelle ending abruptly (0), or posterior border of 
fontanelle bounded by a longitudinal grove at medial union of frontals; this 
grove may reach supraoccipital (1). 
This character is present in adult Ageneiosus ucayalensis, A. magoi and A. 
brevifilis. The last shows this grove reaching the supraoccipital. Some 
pimelodids and bagrids exhibit this character, but have been acquired 
independently. It is also present in some species of Arius (Cervigon, 1991) and 
Bagre. The polarisation of this character is not clear, but in Diplomystes and 
Hypsidoris the posterior border of the fontanelle ends abruptly 
6. Dorsal part of lateral ethmoid is restricted to posterolateral section of nasal 
capsule, without a dorsal plate (0), or lateral ethmoid develops a broad dorsal 
plate forming part of dorsal neurocranium (1). (Fig. 56). 
The degree of development of the dorsal plate of the lateral ethmoid varies 
from a lateral position in Parauchenipterus (Fig. 13) to a well-developed dorsal 
plate surrounding the posterior part of the nasal capsule as in Epapterus blohmi 
(Fig. 63A). Sometimes the lateral ethmoid is only a narrow transverse plate, as 
in Tatia galaxia. There is a degree of variation of the dorsal surface of the 
lateral ethmoid in catfishes, but the derived state of this character is 
indeterminate. 
7. Lateral ethmoid not reaching posteromedial border of nasal capsule (0), or 
lateral ethmoid occupying posterior part of nasal capsule and forming a 
sinusoidal suture with frontal (1). (Fig. 57) 
Primitively in catfish the posteromedial part of the nasal capsule is occupied 
by the frontal in clear association with the mesethmoid. The derived condition 
in Auchellipterus, Epapterus and Entomocorus is that the posterior part of the 
nasal capsule is formed by the lateral ethmoid. 
160 
PHYLOGENETIC ANALYSIS CHAPTER.+ 
8. Lacrimal small and separated from neurocranium by an area of connective 
tissue (0), or lacrimal triangular lying on laterodorsal section of nasal capsule 
(1), or lacrimal dorsally expanded, surrounding completely lateral border of 
nasal capsule (2). (Fig. 56, 57 A). 
The lacrimal in primitive Siluriformes is a small bone located lateral to the 
nasal capsule and separated from the lateral ethmoid, as in Diplomystes, 
silurids, pimelodids and many others catfishes (Britski, 1972; Mo, 1991). In 
doradids and auchenipterids the lacrimal may be expanded and ornamented. In 
ageneiosids the lacrimal is expanded, but the association with the neurocranium 
is not clear because of the reduction and enlarging of the ethmoidal region. The 
more derived condition is present in Auchenipterus, Epapterus and 
Entomocorus with the lacrimal expanded dorsally and surrounding the lateral 
border of the nasal capsule. 
9. Mesethmoid rectangular, longitudinally more elongated (0), or mesethmoid 
short, more or less rectangular, broader than long (1). (Figs. 61A, 63B,C, 64). 
The general condition in catfishes is a long mesethmoid connected to the 
frontal and lateral ethmoid with anterior cornua well developed. The derived 
condition is a broad mesethmoid that is related to a shortening and 
consolidation of the cranium. 
10. Mesethmoid broad or more or less rectangular (0), or mesethmoid thin and 
greatly elongated (1). 
Eigenmann (1925) and Higuchi (1992) mentioned the derived condition as 
unique to Doradinae and not found in others catfishes. 
11. Cornua of mesethmoid narrow, occupying a distance less than width of the 
ethmoids (0), or cornua of mesethmoid broad, distance between external tips of 
cornua equal to or longer than distance between external borders of the lateral 
ethmoid (1). 
The general condition in Diplomystes and the majority of the catfishes is the 
presence of mesethmoidal cornua moderately developed. The derived character 
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state present in Tetranematichthys and Ageneiosus is related to flattening of the 
head and elongation of the jaws. The premaxilla is located beneath the 
ethmoidal cornua. 
12. Lateral border of frontal continuous with sphenotic (0) or lateral border of 
frontal and sphenotic with a deep concavity, the sphenotic forming a long 
anterior spine-process (1). 
The presence of a long anterior spine-process in the sphenotic is a derived 
character found only in Tetranematichthys and Ageneiosus. Normally the 
sphenotic in Ostariophysi and catfishes is continuous with the frontal. 
13. Posttemporal (posttemporal-supracleithrum) separated from medial nuchal 
plate (0), or posttemporal in contact with anterodistal branch of medial nuchal 
plate (1). 
The presence of a strong nuchal plate fused to the posterior part of the 
cranium is a character of the doradoids, and a specialisation in this group is the 
connection of the posttemporal to the medial nuchal plate. This character is 
presents in the auchenipterids Asterophysus (Fig. 66C) and Liosomadoras, and 
a similar condition is found in some doradids, which may have been acquired 
independently. 
14. Posterodorsal process of posttemporal elongated (spine-like) (0), or 
posterodorsal process of posttemporal absent or not spine-like, forming a 
continuous suture with neurocranium (1). 
In primitive catfishes the posttemporal (posttemporal-supracleithrum) has a 
spine-like process that seems to be the dorsal process of the posttemporal in 
Ostariophysi, which is normally in contact to the supraoccipital as in 
Diplomystidae, Ictaluridae, Hypsidoridae, many genera of Bagridae, 
Cetopsidae-Helogenidae and Pimelodidae. This process can be present, but 
separated from the supraoccipital as in Trichomycterids (Baskin, 1973). In 
Ancharills, Bagre and ariids this process is well developed (Kailola, 1990; per. 
obs.) but separated from the supraoccipital by the parietal (=extrascapular, see 
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anatomical chapter). In Mochokidae the spine-like process is absent, but there 
is a connection of the posterodorsal section of the posttemporal to the 
supraoccipital. Absence of this process is the derived character, which may be 
achieved independently in other catfishes (eg. some trichomycterids and 
heteropneustids ). 
15. Epiotic not fused to parietal (0), or epiotic fused to parietal fOrming a 
composite bone, constituted dorsally by the membranous parietal (sensu 
Royero, present study) and a chondral epiotic below (1). 
The well separated parietal ("extrascapular") is the generalised condition in 
catfishes. In heteropneustids the parietal seems to be fused to the pterotic. In 
old specimens of ariids the epiotics seem to be fused to the parietal. In spite of 
the certain union between these bones they can be identified as separate 
entities; Kailola (1990, p. 37) mentioned the fusion of the "epioccipital" 
(=epiotic) to the "extrascapular " (=parietal, Royero present study). This 
character seems to be unique in mochokids and "doradoids". 
16. Posttemporal forming posteromedial ridge of dorsal cramum (0), or 
posttemporal not taking part in posteromedial ridge of dorsal cranium, being 
displaced by parietal or fusion of parietal and epiotic (1). 
In Ostariophysi other than Siluriformes there is clear separation between the 
posterior region of the cranium and the dorsal bones of the pectoral girdle, 
producing a cranium with the posteromedial border formed by the parietal and 
epiotic or epioccipital (Weitzman, 1962, Fink & Fink, 1981;Weitzman & Fink, 
1983,) and a separate extrascapular. In Siluriformes there is a fusion of the 
dorsal bones of the functional pectoral girdle to the posterior part of the 
cramum. In primitive Siluriformes as Diplomystes, Hypsidoris, bagrids, 
ictalurids and many catfishes the postemporal bordered the posteriomedial 
section of the cranium and is attached to the cranium via ligaments (Mo, 1991). 
The postemporal does not form part of the posteromedial ridge of the dorsal 
cranium, a derived condition found in Arius and the group formed by doradids 
and auchenipterids. The condition present in Mochokidae is questionable, 




Triki, 1974). In my view, there is a complex fusion of the parietal to the 
postemporal and suprac1eithrum, although it is necessary to study the ontogeny 
of these bones in Mochokidae to confirm this latter assumption. 
17. Posterior border of parietal and epiotic (cranial roof) ending abruptly at 
posterocaudal section (0), or posterocaudal section of parietal and epiotic 
continuous with epiotic process (1). (Fig. 57B) 
The plesiomorphic condition in catfishes is that the posterior border of the 
cranium ends abruptly. The derived condition observed in Auchenipterus and 
Epapterus seems to be unique to this group. 
18. Pterotic not in contact with frontal (0), or pterotic in contact and sutured to 
posterolateral part of frontal (1). (Figs. 56, 63A) 
The generalised condition in catfishes is that the pterotic is not in contact 
with the frontal (Lundberg, 1975), as found in the primitive families 
Diplomystidae, Hypsidoridae and most Pimelodidae, Bagridae, and 
Helogenidae-Cetopsidae revised in the present study. The pterotic sutured to 
the posterolateral part of the frontal is a derived character found only in 
Auchenipterus and Epapterus. 
19. Lateral border of sphenotic and pterotic rectangular or slightly concave (0), 
or lateral border of sphenotic and pterotic forming a deep concavity (1). (Figs. 
61, 64A) 
As mentioned by Ferraris (1988), the general condition in catfishes is the 
lateral border of the pterotic and sphenotic straight or slightly concave. The 
derived condition present in Glanidium is a strongly concave lateral border of 
the sphenotic and pterotic. 
20. Posterolateral border of sphenotic straight or slightly concave, not leaving 
exposing articulation with hyomandibular (0), or sphenotic with posterolateral 
border concave, leaving with posterior part of articulation to hyomandibular 




This character is associated with the lateral-line running near the border of 
the sphenotic and the sphenotic's articulation located lateral to the edge of the 
sphenotic. The articulation between the sphenotic and hyomandibular shows 
much variation in catfishes, although in Diplomystes and many catfishes the 
articulation is located beneath of the sphenotic and pterotic. The derived 
character is present in the Auchenipteridae (sensu Royero, present study) in 
Auchenipterus, Glanidium, Ageneiosus and Tetranematichthys, and in the ariids 
Ancharius and Bagre. The distribution of this character indicates that it has 
been achieved independently in several lineages. 
21. Posttemporal (Posttemporal-supracleithrum) fOrming a dentate suture with 
parietal (0), or posttemporal with suture not dentate and with a bifurcated 
dorsal process overlapping parietal (1). 
No other arioids have a non dentate suture and with a bifurcated dorsal 
process overlapping the parietal as occurs in the majority of catfishes. In 
Synodontis and other mochokids there is a fusion between the posttemporal and 
the parietal (Taveme & Aloulou-Triki, 1974, Fig. 30; pers. obs.). 
22. Supraoccipital process elongate, extending beyond parietal or epiotic and 
posterior part of cranium (1), or supraoccipital process truncate posteriorly and 
not extending beyond posterior border of cranium (1). (Figs. 56,61,63-66) 
Friel (1994, p. 30) used the character "supraoccipital process truncated" for 
all Aspredinidae, and also mentioned that this character is present in Olyra 
(family Olyridae), Loricariidae, the Glyptosternum group (Sisoridae) and all 
doradoids. The study of the ontogeny and the origin of the truncated 
supraoccipital in doradoids shows that this character is related to the formation 
of the nuchal plate and the close relation with the dorsal expansion of the 
supraneural. This situation does not seem to be homologous with the condition 
stated by Friel (1994). The presence of a supraoccipital process truncate 
posteriorly and not extending beyond the posterior border of the cramum 




23. Supraoccipital separated from the medial nuchal plate (0), or supraoccipital 
in contact with the anterior process of the medial nuchal plate (1). (Fig. 63A) 
In primitive catfishes there is no contact between the supraoccipital and the 
medial nuchal plate. The derived state is unique to several species of 
auchenipterids, doradids and mochokid, including several ariids where the 
anterior nuchal plated has been reduced. The distribution of this character 
suggests that it has been acquired independently in several species of the arioid 
group. 
24. Supraoccipital forming part of lateral ridge of nuchal plate (0), or 
supraoccipital not forming part of lateral ridge of posterior part of cranium (1). 
The catfish supraoccipital has a posterior process that may be separate from 
or connected to the nuchal plate, forming the lateral border of the posterior 
neurocranium. In Doradidae and Auchenipteridae several cranial bones and the 
nuchal plate surround the supraoccipital. 
25. Anterior nuchal plate not in contact with parietal-epiotic (0), or anterior 
nuchal plate in contact with posteromedial section of parietal-epiotic (1). 
The derived condition present in several doradids and auchenipterids IS 
related to the strong connection of the anterior nuchal plate with the posterior 
part of the neurocranium. The absence of this character is associated with a 
reduction of the anterior nuchal plates as in Entomocorus (Fig. 66A) and 
Epapterus, which can be regarded as a regressive character. The absence of a 
nuchal plate does not permit an assessment of this character. 
26. Supraneural developing a dorsal ossification forming anterior nuchal plate, 
in contact with supraoccipital in adults (0), or miniaturisation of anterior nuchal 
plate (not exposed in the dorsal surface) (1) or anterior nuchal plate absent in 
adults (2). (Fig. 84C) 
The presence of an anterior nuchal plate is a generalised condition in 
catfishes (Royero, 1987). The origin of the anterior nuchal plate has been 




of the supraneural (It is possible that the anterior nuchal plate originated in 
addition to the supraneural by nuchal neuromast activation during ontogeny). 
The supraneural and the respective anterior nuchal plate is absent in 
trichomycterids, astroblepids, loricariids and Helogenes. In certain species of 
ariids there occurs a miniaturisation of the anterior nuchal plate so that this is 
imperceptible in large specimens, although the dorsal extension of the 
supraneural is present: this condition in ariids should not to be characterised as 
anterior nuchal plate absence, which has been mentioned as a synapomophy for 
the family Ariidae (Kailola, 1990). The nuchal plate is lackingin the doradid 
catfish Physopysis (Higuchi, 1992), whcih seems to be a convergence with 
some species of auchenipterids. Ferraris (1988) noted the absence of the 
supraneural and the anterior nuchal plate in the "Ageneiosus group", but Walsh 
(1990) suggested that there is confusion in Ferraris" statement. Royero (1997) 
showed the presence of the supraneural and anterior nuchal plate in 
Ageneiosus. That happens is a lack of the borderline of the anterior nuchal plate 
in median and large specimens. The absence of anterior nuchal plate in certain 
species of arioid group is related to the early fusion and not to loss as takes 
place in Loricarioidea. 
27. Anterior nuchal plate forms part of lateral border of nuchal shield (0), or 
anterior nuchal plate enclosed posterolaterally by medial nuchal plate and not 
forming part of lateral ridge of nuchal shield (1) (Figs. 63-66, 82), or anterior 
and medial nuchal plate forming together lateral ridge of nuchal shield (2). 
In primitive catfishes the anterior nuchal plate forms part of the nuchal 
shield. The anterior nuchal plate enclosed by the posterior nuchal and does not 
form part of the border of the lateral ridge of the nuchal shield is a derived 
character present in the arioid group. In the Auchenipterus there is overlapping 
of the anterior and medial nuchal plates so that the lateral border of the nuchal 
shield becomes formed by the both plates. 
28. Posterior nuchal plate with border angular or with a lateral process (0), or 
posterior nuchal plate horizontal, broadly rounded, expanded caudaa in 
horizontal plane. 
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The posterior nuchal plate in catfishes has different shape with the border 
angular or bearing lateral process (Royero, 1987) However the frame of the 
posterior nuchal plate presents in Centromochlus existimatus, C. megalops and 
C. heckelii exhibits a distinctive condition. 
29. Medial nuchal plate well separated from posterior part of cranium, not in 
contact with parietal (0), or anterior branch of medial nuchal plate in contact 
with parietal (1). 
The contact between the medial nuchal plate and the parietal is a condition 
detected only among the Siluriformes, in doradids and auchenipterids. 
30. Dorsal cranial surface sculptured, rugged or smooth (0), or cranial dorsal 
surface with extremely cancellous bone, with numerous longitudinal groves (1). 
The honeycomb-like or swollen cranial surface present in some species of 
Pseudauchenipterus (Fig. 83) is a case of hyperostosis and is not related to the 
cancellous bone present in the ageneiosids. The primitive condition in 
Siluriformes is a dorsal nuchal plate not covered with strong exostosis 
(tubercles and grooves) as in Diplomystes. In Hypsidoris (Royero, 1987, Fig. 
17) the nuchal plate shows exostosis in the same form as several Ictalurids and 
pimelodids. The presence of a cancellous nuchal plate with numerous 
longitudinal groves is a derived character present in Tetranematichthys and 
Ageneiosus. 
31. Dorsal cramum and nuchal plate without deep grooves (0), or 
supraoccipital with a pair of deep groves on supraoccipital and nuchal plate and 
parietal (1). (Fig. 66A) 
Eigenmann (1917), Mago-Leccia (1984) and Ferraris (1988) have 
mentioned these grooves present only in Entomocorus. The function of these 
channels is unknown. 
Ventral neurocranium 




Vomerine teeth are present in numerous primitive catfishes, such as 
Diplomystes and Hypsidoris (Arratia, 1987, Grande 1987, Grande & Lundberg, 
1988). They are present in some bagrids, pangasids, clariids, shilbeids and 
ariids (Kailola, 1990); the presence of small vomerine teeth has been recorded 
in Tatia intermedia (Mees, 1974) and other species of this genus (Tatia n. sp., 
MNHN), considered here as a homoplastic character. No other species of 
auchenipterid (sensu stricto) has been recorded as having palatal teeth in the 
present study. In concur with Kailola (1990) that the vomerine dentition has 
been lost more than once among Siluriformes. 
33. Ventral bar of parasphenoid flattened (0), or parasphenoid with a ventral 
keel (1). (Fig. 58B) 
There is too much variation III the form of the ventral bar of the 
parasphenoid. However in Diplomystes, Hypsidoris (Grande, 1987, Fig. 6), 
Astephus (Grande & Lundberg, 1988, Fig. 7D), bagrids, and others catfishes 
revised the bar of the parasphenoid is flattened, persumably a plesiomorphy. 
34. Trigeminofacial foramen located in anterior part of otic region and 
bordered posteriorly by prootic (0), or prootic not a component of 
trigeminofacial foramen, this foramen being bordered posteriorly by union of 
dorsal process of parasphenoid and ventral process of sphenotic (1) (Figs. 71, 
72) 
The trigeminofacial foramen is associated in Ostariophysi other than 
Siluriformes with the presence of a posterior myodome (Harington, 1955; 
Weitzman, 1972; Vari, 1974; Mago-Leccia, 1978; Howes, 1983), where the 
prootic is perforated by a foramen for the passage of the trigeminal and facial 
nerves (Jollie, 1954). In Siluriformes there is no myodome, as a result of the 
loss of the lateral commissure (Kindred, 1919) and the nerves exit through a 
large foramen located anterior to the prootic (This seems to be a synapomorpy 
for catfishes). In Diplomystes the trigeminofacial foramen is continuous with 
the optic foramen (Alexander, 1965); in Hypsidoris the condition of the 
tligeminofacial foramen is not known (Grande, 1987). In most Siluriformes 




pterosphenoid (Alexander, 1965; Howes, 1983; Mo, 1991), which seems to be 
the plesiomorphic condition for catfishes. 
The derived character of the prootic no forming the border of the 
trigeminofacial foramen is associated with the connection of the dorsal process 
of the parasphenoid to the ventral process of the sphenotic and is present in 
Auchenipterichthys, Liosomadoras, Parauchenipterus galeatus, 
Trachelyopterichthys and Trachycorystes. In almost all specimens studied this 
character is constant, but in one specimen of four Asterophysus batrachus (Fig. 
82) examined this character was present on the left side of the skull, only which 
can be taken as an aberrant case. Mo (1991, p. 78) mentioned this character in 
the catfish Olyra (Olyridae). 
35. Trigeminofacial foramen exposed laterally (0), or trigeminofacial foramen 
located in posterior depression of optic cavity (1). (Fig. 58B) 
The trigeminofacial foramen in primitive catfishes is exposed laterally or 
slightly recessed into a depression of the prootic (Fig. 61C). 
36. Optic foramen formed by connection of parasphenoid with orbitosphenoid 
and pterosphenoid (0), or optic foramen enclosed within parasphenoid (1). (Fig. 
14) 
In most catfishes the orbital foramen is located in the orbitosphenoid and 
bordered posteriorly by the pterosphenoid and parasphenoid (Alexander, 1965; 
Gauba, 1966, 1967; Rastogi, 1963; Lundberg, 1982; Howes, 1983; Grande, 
1987, Mo, 1991, Kobayakama, 1992). The orbital foramen enclosed in the 
parasphenoid is a derived character. 
37. Anteroventral section of articular process of sphenotic without ridge (0), or 
anteroventral section of articular process forming well developed ridge that 
forms part of the optic cavity (1), or posterior concavity forming a deep tunnel 
(2). 
In Diplomystes, Hypsidoris (Grande, 1987, Fig. 6) and Astephus (Grande & 
Lundberg, 1988, Fig. 7) and several other catfishes there is a continuos union 
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of the parasphenoid and sphenotic. The presence of a ventrally expanded keel 
in the posterior orbital concavity is a derived character. A second state of this 
character that seems to be a derived from the former is that the parasphenoid 
and sphenotic form a deep tunnel. 
38. Pterosphenoid as part of lateral border of optic foramen (0), or 
pterosphenoid excluded from lateral border of optic foramen (1). (Figs. 71A,B) 
In Ostariophysi, including most catfishes, the pterosphenoid forms part of 
the optic foramen (Harrington, 1955, Alexander, 1965; Howes, 1983; Grande, 
1987, Mo, 1991, Gauba, 1966, 1967; Rastogi, 1963; Kobayakama, 1992). 
Exclusion of the pterosphenoid from the lateral border of the optic foramen is a 
derived condition present in Auchenipterus, Epapterus and Ageneiosus. In 
Entomocorus, the pterosphenoid is separated, except for a slightly connection 
at the posteroventral angle. This condition is coded as the derived state. 
39. Sphenotic not forming part of trigeminofacial foramen (0), or ventral 
process of sphenotic forming dorsal section of trigeminofacial foramen (1). 
(Figs. 72A,C) 
In the primitive catfish the sphenotic does not form part of the 
trigeminofacial foramen (Alexander, 1965; Arratia, 1987). The trigeminofacial 
foramen bordered by a ventral process of the sphenotic has been reported in 
some bagrids (Mo, 1991), Hypophthalmus (Howes, 1983) and Silurus (Howes 
& Fumihito, 1991, Fig. 12). This is a derived condition, which has been 
acquired independently in several catfishes. 
40. Orbitosphenoid forming part of border of optic foramen (0), or 
orbitosphenoid excluded from optic foramen (1) (Fig. 71B) 
There is variation in the position of the orbital foramen in catfishes, but in 
most catfishes the orbitosphenoid is forming part of the optic foramen. The 
orbitosphenoid excluded from the optic foramen is a derived character present 
in Tetranematichthys and Ageneiosus, as well as in Parauchenipterus galeatus 




In the present study. A similar condition is found In the siluroid catfish 
Belodontichthys (Howes & Fumihito, 1991) and the pimelodid 
Brachyplatystoma roseauxi (pers. observ.). 
41. Articular process (hyomandibular joint) of sphenotic elongated (0), or 
articular process of sphenotic cup-shaped (1) (Figs. 13B, 16B,71,72) 
The hyomandibular connection with the neurocranium has not received 
attention within the catfishes (Arratia, 1990). There is great variation between 
the cranial bones articulating with the hyomandibular and several bones acting 
in the hyomandibular joint (sphenotic, prootic, pterotic and pterosphenoid). In 
primitive catfish the articular joint of the sphenotic is a large facet occupied by 
cartilage between the sphenotic and pterotic. In Diplomystes (Arratia, 1987, p. 
21, Fig. 5) the hyomandibular articulation includes the pterotic, sphenotic-
prootic, and in adults incorporates the pterosphenoid. The derived condition is 
the presence of a cup-shaped process in the sphenotic, articulating with the 
anterior process of the hyomandibular. 
42. Orbitosphenoid without a ventrolateral expansion (0), or orbitosphenoid 
with a ventrolateral expansion forming inferior wall to optic cavity that in some 
cases is expanded into a deep bridge (1). (Fig. 58B) 
The orbitosphenoid is typically an unpaired y-shaped bone, without a lateral 
extension, and articulates dorsally with the frontal. The presence of a 
ventrolateral extension is a derived condition. This extension is related to 
increased area for the origin of the adductor arcus palatini and extensor 
tentaculi muscle. Ferraris (1988, p. 36) mentioned that in some male 
auchenipterids the lateral shelf is extended. According with the present study, it 
is related to the surface required for movement of the maxillary barbels in adult 
males. 
43. Lower surface of epiotic oval, without a posteroventral process (ventral 
sheet) (0) lower surface of epiotic with a posteroventral laminar process 




In Ostariophysi, including primitive catfishes such as Diplomystes, ictalurids 
(Lundberg, 1975, Fig. 2, Bombusch, 1991, Fig. 3a), bagrids (Mo, 1991), 
silurids (Bombusch, 1991, 3b, 3c) the lower surface of the epiotic is oval-
shaped. The ventral laminar process of the epiotic presents in auchenipterids, 
doradids, including We rthe ime ria , is a derived condition. This character was 
noticed by Higuchi (1992, p. 30) but not used in his phylogenetic analysis. 
44. Interosseus space (Baudelot"s opening), fonned by connection of 
Baudelot"s ligament (trans-scapular ligament) to ex occipital and posttemporal, 
well developed (0), or Baudelot"s opening semiclosed by a dorsal extension of 
ossified Baudelot"s ligament and ex occipital (1), or Baudelot"s opening almost 
closed except for a small hole (2). 
The presence of an ossified Baudelot"s ligament is a Silurifonn character 
(Fink & Fink, 1981), and this results in an interosseus space fonned by this 
ligament and the exoccipital and posttemporal (Baudelot"s opening), called by 
Saxena et al. (1963) "lateroccipital foramen". This very evident space present 
in most of the catfishes is considered the plesiomorphus state, and was 
mentioned by Higuchi (1992, Fig. 38). The more derived condition (state 2) is 
found in some auchenipterids and Doradinae, and could have been acquired 
independently in both groups. 
45. Fenestra on orbistosphenoid absent (0), or well developed fenestra on 
orbitosphenoid and frontal, located on anterodorsal part of the optic cavity (1). 
(Fig. 72C). 
The presence of a fenestra in the orbistosphenoid and the lower process of 
the frontal filled by cartilage is a character found only in adult of all 
Pseudauchenipterus species. (Akama, per. com.). However, it is found in 
several other species of catfishes as well. In Gelanoglanis there is a large 
opening in the orbital region that does not seem to be homologous with that 
present in Pseudauchenipterus. 
46. Basioccipital without lateral process (0), or basioccipital with lateral 
process sutured to Baudelot"s ligaments (1). (Fig. 17) 
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In Diplomystes as in most catfishes the basioccipital does not have a lateral 
process. Lundberg (1993, p. 180) mentioned the presence of the lateral process 
of the basioccipital as a synapomorphy for the Ariodei (sensu Royero, 1997), 
including the fossil "Titanoglanis". 
47. Ossified Baudelot"s ligament running at angle of approximately 90° to main 
axis (0), or ossified Baudelot"s ligament at an angle of 45° to main axis (1). 
In most catfishes the ossified Baudelot" s ligament runs at an angle of 
roughly 90° to the main axis. The forward rotation of the Baudelot"s ligament 
to approximately 45° in Tetranematichthys and Ageneiosus is a derived 
condition; Walsh (1990, Fig. 7 and 8) showed that this character occurs in other 
species of Ageneiosidae. 
48. Basioccipital without ventromedial process (0), or ventromedial process on 
basioccipital at union with complex centrum (1). 
The plesiomorphic condition in catfishes is a basioccipital with the ventral 
face subcylindrical in a continuous surface with the first vertebra and the 
parasphenoid or the presence of a ventral process not sutured to the complex 
centrum (Weberian apparatus). The presence of a ventromedial process sutured 
to the complex centrum on the basioccipital dividing the body cavity from the 
branchial cavity is unique in ariids, doradids, mochokids and auchenipterids 
(Mo, 1991, p. 168). A similar process was found in species of Pangasidae and 
Malapteruridae, but the process is separated from the complex centrum. 
Posterior part of the cranium and connection to the complex vertebra 
49. Exoccipital not sutured to neural arches of complex vertebra (0), or 
exoccipital projecting caudally, forming a swollen chamber and sutured to 
neural arches of complex vertebra (Weberian apparatus) (1). (Fig. 17B) 
In Diplomystes the connection between the posterior part of the cranium and 
the Weberian apparatus is through the basioccipital-first centrum and the 
exoccipital-supraoccipital with the neural arches of the complex centrum. This 
connection is weak (with cartilage among joint), with the Weberian ossicles 
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very evident between this connection. This condition is similar to that present 
in other Ostariophysi. In most Siluriformes the dorsal connection between the 
exoccipital and the neural arch of the complex centrum is weak. The derived 
condition present in the OTU"s studied, with exception of Ariidae and 
Mochokidae, is a broad suture in the dorsal part of the neural arches of the 
complex vertebra forming internally a chamber. Ferraris (1988) mentioned this 
character as a synapomorphy for that he called "Doradoidea", excluding 
Mochokidae. 
50. Epiotic without posterior process or ligamentouse connection (0), or epiotic 
with ligamentouse connection or ossified posterior process (associated with a 
ligament connecting epiotic process to axial skeleton), which may be 
completely ossified and connected to complex vertebra (1). (Figs. 15B, 16A, 
61B, 70) 
The epiotic on the posterior surface is primitively a simple convex structure, 
without a posterior process. The derived character is a posterior extension of 
the epiotic (epiotic process) which can be completely ossified and connected to 
the complex vertebra via a ligament. De Pinna (1993, p. 174; 1996, p. 17, Fig. 
12) mentioned the presence of this character in schilbeids and pangasids and 
some genera of Sisoridae. However, de Pinna (1996, p.18) mentioned that" 
nonhomology between these two structures". According to anatomical study 
the epiotic process is related to an ossification of a ligament between the 
epiotic and the axial skeleton (Britski, 1972; Ferraris, 1988; Higushi, 1992. 
Higushi (1992) proposed that the doradid epiotic process evolved 
independently from that in other Doradoidea. In my opinion, the absence or 
miniaturisation of the epiotic process in some genera of auchenipterids and 
doradids seems to be a reversion, because the ligaments still connect the epiotic 
to the axial skeleton. Lundberg (1993) used this character as a synapomorphy 
for the Arioidei. 
51. Epiotic process pointed (Fig. 78A) (0), or epiotic process bifurcated distally 
(1). (Fig. 77) 
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The posterior process of the epiotic has been suggested as a synapomorphy 
for the ariids, doradids and auchenipterids (Mo, 1991, p. 167). The polarity of 
this character assumed here is that the bifurcated epiotic process is the derived 
state. The pointed epiotic process is present in the plesiomorphic group of 
Arioidei. 
52. Internal process of epiotic not fused to parapophysis of fifth vertebrae (0), 
or internal branch of epiotic process fused to parapophysis of fifth vertebra (1), 
or internal process of epiotic connected to parapophysis of sixth vertebra (2). 
(Fig. 77) 
The fusion of the internal branch of the epiotic is a character found only in 
catfishes for the taxa mentioned (code=l) in the data matrix. 
53. Internal process of epiotic not connected to parapophysis of sixth vertebra 
(0), or internal process of epiotic connected to parapophysis of sixth vertebra 
(1). (Fig. 77 A) 
The presence of an internal process of the epiotic connected to the 
parapophysis of the sixth vertebra in Ageneiosus, Epapterus, and the 
Ageneiosus group, including Tetranematichthys, is the extreme condition of the 
connection of the posterior part of the cranium to the axial skeleton. The 
presence of this character in a single species of the genus Trachelyopterichthys 
may indicate independent acquisition. 
54. Connection between epiotic process and parapophysis of vertebra linked via 
two separate branches or a narrow or broad plate (0), or connection between 
epiotic process broad and expanded laterally, leaving a well developed rounded 
foramen in posterior part of this horizontal plate (1). 
Among the species with the a posterior process of the epiotic connected to 
the posterior vertebrae (fifth or sixth), there is a unique condition found in 
Tetranematichthys and Ageneiosus, where the horizontal plate of the epiotic 






55. Quadrate not developing anterodorsal plate (0), or quadrate developing a 
dorsal laminar ossification located between metapterygoid and hyomandibular 
(1). 
Ferraris (1988) and Walsh (1993) have reported this character as a 
synapomophy of the Ageneiosus and this character has been observed 
consistently in the present study. 
56. Cranial surface of hyomandibular articulation not restricted to sphenotic 
(0), or cranial articular surface of hyomandibular articulation restricted to 
sphenotic (1). (Fig. 62A) 
In primitive catfish the cranial surface articular joint of the hyomandibular 
contacts a large facet occupied by cartilage between the sphenotic and pterotic. 
There is great variation between bones acting in the hyomandibular joint and in 
addition to the sphenotic and pterotic, the prootic or pterosphenoid may also act 
in some catfishes. However, a cranial articular surface of the hyomandibular 
articulation, restricted to the sphenotic (cartilage joint), is a synapomorphic 
stated for doradids and auchenipterids. This condition has been mentioned by 
Tilak (1963, p. 4) for the pangasid Pangasius pangasius. Mo (1991) mentioned 
this condition in Amphiliidae, Sisoridae, Akysidae, Amblicipitidae, Chacidae 
and Aspredinidae whcih could have been acquired independently in these 
groups. However the hyomandibular-sphenotic articulation in Aspredinidae has 
a different arrangement. 
57. Premaxilla compressed dorsoventrally, rectangular with numerous teeth 
rows (0), or premaxilla extremely elongate, extending laterally more outside of 
lateral ethmoid and tooth-bearing surface increased (1). 
This character was mentioned for Ferraris (1988) in Ageneiosus. In the 
present work, this derived character was found in Tetranematichthys, the 
"Ageneiosus group", and AsteroplzysllS (Fig. 67 A). 
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58. Posteromedial border of the dentary rectangular, without a posterior notch 
(0), or posteromedial border of the dentary with posterior notch (1). 
In most catfishes the posteromedial border of the dentary is a rectangular 
plate functionally acting as a biting element. In Ageneiosus and 
Tetranematichthys the posteromedial border of the dentary (synphysial area) 
presents a posterior notch. Ferraris (1988) considered this character a 
synapomorphy of his "ageniosid" clade. 
59. Metapterygoid in contact to hyomandibular (Fig. 62A, 75A,B,C, 76)(0) or 
metapterygoid reduced and located anteriorly without any contact with 
hyomandibular (Figs. 75E, F) (1) or metapterygoid separated from 
hyomandibular by an expansion of quadrate (2). 
The metapterygoid is in contact with the hyomandibular in Diplomystes 
(Alexander, 1966; Fink & Fink, 1981; Arratia, 1987, 1992; Aspelicueta, 1994), 
Hypsidoris (Grande, 1987) and most catfishes. The metapterygoid reduced and 
located anteriorly without any contact with the hyomandibular is a 
synapomorphy for the genera Tatia and Centromochlus. There is a separation 
of a large metapterygoid from the hyomandibular in certain species of 
Ageneiosus, but this occurs by an extension of the dorsal laminar process of the 
quadrate. Walsh (1990, Fig. lOb) showed that the contact between the 
metapterygoid and the hyomandibular in Ageneiosus atronasus, indicated by 
character code (2), seems to be a synapomorphy for some species of 
Ageneiosus and is not a character for this genus, as was suggested in the matrix 
analysis of Ferraris (1988) and Walsh (1990). 
60. Hyomandibular canal for the passage of a branch of trigeminofacial nerve 
crossing hyomandibular and opens in a single channel (0), or hyomandibular 
canal opening in two separated foramina (1). (Fig. 75B) 
The hyomandibular canal in primitive catfishes is not divided internally into 
two separate foramina. In Parauchenipterus galeatus and Traclzycorystes 
trachycorystes the external face of the hyomandibular has two separate 
foramina for the passage of two branches of the trigeminofacial nerve. 
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61. Articular section of hyomandibular without posterior process (Fig. 75C, 
76A,B,C) (0), or hyomandibular with dorsoposterior articular process (1). 
(Figs. 75A, B, D, F76 C, D, E) 
The presence of processes on the hyomandibular is highly variable III 
catfishes, an anterior process being a plesiomorphy (Bombusch, 1995). A 
posterior process is absent in Diplomystes (Alexander, 1966; Fink & Fink, 
1981; Arratia, 1987, 1992; Aspelicueta, 1994) and HeZogenes and 
Pseudocetopsis (Vari & de Pinna, 1995). Here the absence of the anterior 
process is taken as a plesiomorphic condition, in spite of the presence of this 
character in several groups of catfishes. 
62. Anterodorsal process of hyomandibular, when present, rectangular (0), or 
anterodorsal process of hyomandibular cup-shaped (1). (Figs. 22C, 76A;B) 
In most catfishes an anterodorsal process of the hyomandibular, when 
present, is rectangular or spine-like. The anterodorsal process of the 
hyomandibular is cup-shaped in Epapterus and Auchenipterus and a 
synapomorphy for these genera. 
63. Opercular process of hyomandibular continuous, not differentiated (0), or 
opercular process of hyomandibular differentiated, with a long rod-like 
projection (1). (Figs. 76A;B,C) 
The opercular process of the hyomandibular is a differentiated articular area 
in most catfishes. The opercular process of the hyomandibular differentiated as 
a long rod-like projection is a derived state in Entomocorus, Epapterus and 
Auchenipterus. 
64. Hyomandibular articulation to cranium as a continuous surface (0) or a 
dentate articulation between cranium (sphenotic) and hyomandibular (1). 





65. Symplectic cartilage well developed in adult, occupying more than half 
lower section of hyomandibular (0), or symplectic cartilage small, occupying in 
adults less than half main section of hyomandibular (1). (Figs. 75,76) 
The cartilage between the quadrate and the hyomandibular has been 
considered a remnant of the symplectic cartilage (McMurrich, 1884; Kindred, 
1929; Arratia, 1990), also called hyosymplectic cartilage (Grande, 1987). The 
plesiomorphic state in primitive catfishes is a large cartilage occupying more 
than half lower section of hyomandibular. A reduction of this cartilage is a 
deri ved character. 
66. Dorsal profile of operc1e straight or slightly curved (Fig. 74) (0), or dorsal 
profile of operc1e greatly curved, with semicircular shape (1). (Figs. 73B) 
An operc1e with a greatly curved dorsal profile is found only In 
Centromochlus megalops, C. heckelii and C. existimatus. 
Vertebrae and weberian apparatus 
67. Parapophysis of fourth vertebra forming a lateral plate (0), parapophysis of 
fourth vertebra transformed into a disk-like process (Figs. 77, 78) 0), or 
parapophysis of the fourth vertebra enlarged posteriorly (2). 
The parapophysis of the fourth vertebra (MUllerian ramus) in most catfishes 
is a lateral process forming a lateral sheet or is part of the fused structure as in 
trichomycterids. The parapophysis of the fourth vertebra transformed into a 
disk-like process is a derived character of the mochokids, doradids, 
auchenipterids and the Ancharius, and has been used by Lundberg (1993) to 
define the group Mochokidae-Doradidae-Auchenipteridae-Ageneiosidae. The 
parapophysis of the fourth vertebra enlarged posteriorly is a character found 
only in Centromochlus megalops, C. heckelii and C. existimatus. 
68. Tympanic ligament absent (0), or tympanic ligament present (1). 
This character was mentioned by Higuchi (1992) as a synapomorphy of the 
doradoids. However, in the present study a similar ligament has been found in 
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most auchenipterids, except Tetranematichthys and Ageneiosus, a specialised 
group. 
69. Parapophysis of fourth and fifth vertebrae connected laterally (0), or 
parapophysis of fourth and fifth vertebrae not connected laterally (1). 
In most catfishes the parapophysis of the fourth and fifth vertebrae are 
connected, forming a lateral sheet or with a fusion between them. Separation of 
the parapophysis of the fourth vertebra from the fifth vertebrae is regarded as a 
derived condition. 
70. Os suspensorium well developed and continuous with lamina of fourth 
parapophysis (0), or os supensorium reduced to a small bony plate, connected 
by two ligaments between fused centrum and tripus (1). (Fig. 27) 
The latter character state was mentioned by Ferraris (1988) and regarded as 
a synapomophy for all doradids, mochokids, and auchenipterids (Higuchi, 
1992, de Pinna, 1993). 
71. Anterior border of lateral plate of weberian apparatus (transverse process of 
the fourth vertebra) in contact, or in close association, with ossified Baudelot" s 
ligament-basioccipital-postemporal (0), or transverse process of fourth vertebra 
(MUllerian ramus) completely separated from posterior cranium (1). 
In most catfishes there is a firm contact between the transverse process of 
the fourth vertebrae and the posterior part of the cranium. The derived character 
state is a separation of the transverse process (MUllerian ramus) from the 
posterior part of the cranium. This character was used by Mo (1991) and related 
to the reduction of the laminar process of the fourth vertebrae. In catfishes I 
have observed that the reduction of the laminar process is not directly related to 
its separation from the posterior cranium. 
72. Claustrum present (0), or claustrum reduced or absent (1) (Fig. 27) 
Mo (1991, p. 181), in his phylogenetic analysis of the Siluriformes, used the 
absence of claustrum to characterise several families. However the claustrum is 
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reduced in mochokids, doradids and auchenipterids and a similar state is 
present in others catfishes, and is here regarded as a derived state resulting 
from parallel evolution. 
73. Transformed process of tripus not folded posteriorly (0), or transformed 
process of the tripus folded posteriorly (1) (Fig. 27) 
This character was mentioned by Ferraris (1988, character v3, fig. 39) as 
"tripus with expanded posterior (= transformed) process", and by Mo (1991, p. 
180) as tripus thickened into an ossified patch. The character has been observed 
in the specimen studied here and is a synapomorphy for doradids and 
auchenipterids. 
74. Tip of transverse process (MUllerian ramus) of fourth vertebra well 
developed, forming a lateral plate (0), or tip of MUllerian ramus reduced to a 
small disk (1). 
Reduction of the tips of the MUllerian ramus to a small tip is present only in 
Ageneiosus. 
Dorsal fin 
75. First and second basal radial separated from neural spine of fourth vertebra, 
or when connected, this is by simple interdigitation between the bony surfaces 
(0), or first and second basal radial joined to neural spine of fourth vertebra by 
a serrated synarthrosis, which in most cases is completely fused (1). (Figs. 34, 
60) 
Royero (1987) presents further study of the organisation of the dorsal fin in 
catfishes, showing great variety in the connection of the proximal radial of the 
dorsal fin to the neural spine of the vertebrae. In primitive catfishes this 
connection is a simple interdigitation as in Diplomystes, Hypsidoris, ictalurids, 
bagrids, pimelodids and most others (Royero, 1987). The union, by a 
synarthrosis joint between the proximal radial of the first and second basal 
radial to the neural spine of fourth vertebra is a derived state for the mochokids 
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(Royero, 1987; Taveme & Aloulou-Triki, 1994, Fig. 51), doradids and 
auchenipterids. 
76. First unbranched dorsal ray with ventral process short and pomtmg 
downwards (0), or ventral process (limbs) of first unbranched ray recurved and 
pointing backwards (1). (Fig. 35D) 
Royero (1987), Ferraris (1998) and Lundberg (1993) mentioned this 
character as a synaponmorphy for the mochokids, doradids and auchenipterids. 
De Pinna (1996, Fig. 36) found a similar ventral process in some Asian 
glyptostemid catfishes, bud it not seem to be homologous. 
77. Union of neural spine of fourth and fifth vertebrae to first two basal radials 
broad and not longer than wide (0), or union of neural spine of fourth and fifth 
vertebrae forming a narrow elongated bony bridge (1). 
The elongated bony bridge is a synapomophy for Tetranematichthys and 
Ageneiosus. This character is related to the enlargement of the anterior basal 
radials in Tetranematichthys and Ageneiosus and the relatively depth of the 
body to the level of the nuchal plate. 
78. Dorsal fin with five or more branched rays (0), or dorsal fin with fewer than 
five branched rays (1). (Fig. 60B) 
In most catfishes, the stated plesiomorphic number of dorsal branched rays 
is six or seven (Lundberg, 1970; Royero, 1997), reduction of this number being 
a derived state. Extreme reduction in the arioids is found in Epapterus and 
Pseudepapterus, with three or four branched rays. 
79. Posterior part of dorsal fin spine serrated in adults (0), or posterior part of 
dorsal fin spine not serrated (1). 
Most catfishes have the dorsal spine serrated posteriorly. The absence of 
posterior serration is a derived character in some groups of arioids. 
80. Dorsal spine with anterior border serrated (0), or dorsal spine without 
serration on anterior border (1). 
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There is great variation in the dorsal spine of catfishes, even within a family, 
for instance Ictaluridae (Lundberg, 1982) or different African catfishes (Gayet 
& Ven Neer, 1990). The absence of serration is a homoplastic character, and in 
the Arioidei the presence of serration seems to be plesiomorphic. 
81. Anterior border of dorsal spine flat with or without serration (0), or dorsal 
spine with well developed anterior keel (1). 
This character is associated with character 82, but there are cases where the 
anterior serration is absent and not is developed and anterior keel on the dorsal 
spine. The presence of an anterior keel seems to be associated with a 
semipelagic habitat and may have evolved independently in different groups of 
arioids. 
Pectoral, pelvic and anal fins 
82. Pectoral girdle with mesocoracoid arch (0), or mesocoracoid arch absent (1) 
The mesocoracoid in most catfishes, including Dipiomystes, is present as an 
arch. When this arch is not evident the actual presence of this bone is doubtful 
(Starks, 1930). The absence of a mesocarocoid arch has been reported in 
doradids and auchenipterids (Regan, 1911; Starks, 1930; Greenwood et ai., 
1966; Ferraris, 1989; Kailola, 1990; Higuchi, 1992) and recently has been used 
by Mo (1991) as a synapomorphy for doradids, auchenipterids (sensu Royero, 
present study), ariids, akysids and aspredinids. The mesocoracoid arch is absent 
in Ancharius (pers. obs.) but is present in mochokids (Starks, 1930; Taveme & 
Aloulou-Triki, 1974; pers. obs.). 
83. Coracoid socket present (Fig. 62C) (0), or coracoid socket absent (1). 
In the pectoral girdle the doradoids and some species of auchenipterids have 
an apperture related to the locking mechanism of the pectoral spine, where the 
dorsal process of the spine fins. This socket has been evolved independently in 
species of auchenipterids and doradoids, but has not been reported in other 




84. Cleithral process present as a spine-like bone on lateroposterior part of 
cleithrum (0), or cleithral process reduced or absent (1). 
The presence of a cleithral process is the primitive condition, the reduction 
derived (Ferraris, 1988; Walsh (1990). The cleithral process reduced is present 
in most of the species of Ageneiosus, although Walsh (1990) also mentioned a 
small cleithral process usually present in Ageneiosus brevis. 
85. Lateral wall of cleithrum without a foramen (0), or a small foramen in 
lateral wall of cleithrum, exposing base of pectoral spine base (1). 
A small opening in the lateral wall of the cleithrum has been found only in 
Ageneiosus. 
86. Locking mechanism present in pectoral spme (0), or pectoral locking 
mechanism lost by absence of helicoidal base of pectoral spine (1). 
The locking mechanism in the pectoral spine is primitively present m 
catfishes. The absence of the locking devises by reduction of the helicoidal 
base seems to be unique to Ageneiosus. 
87. Pectoral fin with six to eight branched rays (0), nine to eleven branched 
rays (1), or more than eleven branched rays (2). 
The number of pectoral branched rays shows great variation in the arioid 
catfishes and the polarisation of this continuous characters is uncertain, given 
variation between different catfish groups. Thus, there are 3 unbranched rays in 
Tatia creutzbergi to 15 in Ageneiosus brevifilis. Diplomystes, Ancharius, 
Synodontis and Pterodoras have 9 branched rays. Although polarisation is 
difficult, the high of value could be regarded as derived (The extremely 
condition is present in the character 151). The intervals for the character 
(unordered) were chosen from the distribution of modes in a histogram. 
88. Pectoral spine bearing numerous serrations on anterior border (0), or 
pectoral spine without anterior serration in adult (1). 
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The absence of serration on the anterior border seems to be a derived 
character, but there is much variation in pectoral spine serration in catfishes. 
89. Anterior border of pectoral spine flat, with or without serration (0), or 
pectoral spine with well developed anterior keel (1). 
In most catfishes the pectoral spine has serrations on both sides. The 
presence of an anterior keel In Auchenipterus, Epapterus and 
Pseudauchenipterus appears to be a derived character. The keel present in 
Pseudauchenipterus seems to differ in morphology from the other genera 
mentioned. 
90. Third pectoral basal radial not expanded (0), or third pectoral basal radial 
expanded, bearing numerous rays (1). 
This derived character was mentioned by Ferraris (1988) for the 
"Ageneiosus group" and used later by Walsh (1990). This character is present 
in Tetranematichthys and the Ageneiosus species studied here. 
91. Pectoral spine short and ending in a relatively strong serration (0), or 
pectoral spine very long, twice distance from snout to cleithral process, and 
ending sharply with posterior weak serration (1). 
The morphology of the pectoral fin in Centromochlus with a very long and 
sharp spine is a synapomorphy for the genus. 
92. Pelvic fin with five or fewer branched rays (0), six to ten branched rays (1), 
or more than eleven branched rays (2). 
In Diplomystes and most catfishes there are six rays in the pelvic fin. More 
numerous pelvic fin rays could be regarded as derived; the intervals for the 
character (unordered) were chosen from the distribution of modes in a 
histogram. 
93. Anal fin with fewer than twelve rays (0), twelve to twenty rays (1), twenty 
to thirty rays (2) or more than thirty rays (3). 
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There is much variation in the number of anal fin rays in catfishes. The 
distribution of modes was used as for character 9. In some species of 
Ageneiosus (A. atrosonatus and A. brevis) there is a low number of anal fin 
rays (23-31) (Walsh, 1990), regarded as plesiomorphic for this group. 
Lateral-line 
94. Temporal canal of cephalic sensory system running through pterotic and 
continuing posteriorly to pterotic-suprachleitrum (0), temporal canal extending 
onto parietal (Figs. 63A, 66A, B) (1) or temporal canal extending onto parietal 
and forming a loop which ends on supracleithral suture (2). 
The lateral-line system has been studied recently in detail in catfishes 
(Arratia & Huaquin, 1995), and in the present study describes this system in an 
auchenipterid catfish. In Ostariophysis the temporal canal of the cephalic 
sensory system runs through the pterotic and then posteriorly to the pterotic-
supracleithrum. This is the case for Diplomystes (Arratia & Huaquin, 1995; per. 
obs.) and the most catfishes. The temporal canal extending onto the parietal is a 
derived character and the loop present in Auchenipterus, Epapterus and 
Entomocorus is a synapomorphy for this group. 
95. First pore (T1) of temporal canal opening on pterotic (0), or first pore (T1) 
of temporal opening in a dorsal branch on parietal (1). 
In most catfishes the first pore of the temporal opens by a branch on the 
pterotic. The first pore opening by a branch on the parietal is a derived 
character. However the presence of this character in ariids, Ancharius and 
Entomocorus is homoplastic. 
96. A pterotic branch of temporal canal through pterotic (0), or pterotic branch 
absent (1). (Figs. 63A, 66A, B) 
The absence of a pterotic branch of the temporal canal of the lateral-line is a 
derived character found only Auchenipterus, Epapterus and Entomocorus, 




97. Accessory branch of otic lateral-line canal absents from sphenotic (Figs, 
63B, C, 67, 68,) (0), or accessory branch of otic canal at connection with 
infraorbital canal present (1). (Figs. 69) 
The presence of an accessory branch of the otic canal at the connection with 
the infraorbital canal is found only in Auchenipterus, Epapterus and 
Entomocorus in the arioids. This branch may open without ramification as in 
Entomocorus gameroi or open by different ramification of the external 
canaliculi as in Auchenipterus cf. nuchalis (Fig. 57 A). 
98. External canaliculi of cephalic lateral-line system not ramified or with three 
or fewer ramifications (0), or external canaliculi of cephalic lateral-line system 
with numerous branches or ramifications (1). (Figs. 57, 58A) 
In primitive catfishes there is no ramification of the cephalic lateral-line 
system. Such ramification has been reported in Hypopthalmus, Plotosus, Arius, 
pangasids and siluroids (Howes, 1983; Arratia & Huaquin, 1995). These 
ramifications usually have been called "ramificated lateral-line" (Arratia & 
Huaquin, 1994), but they are ramification of the external canaliculi. The 
ramification of the external canaliculi seems to be homoplastic in catfishes, and 
homology doubtful; a further analysis is required. 
99. A branched canal of temporal lateral-line not developed (0), or a branch of 
temporal canal very large and extended onto epiotic and humeral region with 
numerous ramified canaliculi (1). 
The ramified lateral canal has been reported in few groups of catfishes. 
Among them, the ariids and Ancharius have a very large branch of the temporal 
canal located on the posterior cranium and extending onto the epiotic and 
humeral regions with numerous ramified canaliculi. 
100. Body lateral-line complete, ending approximately at origin of caudal fin 
(Figs. 79A,C, 80, 81A,B) (0) or lateral-line incomplete, not reaching caudal fin 




The extension of the body lateral-line shows great variation among catfishes 
and the complete lateral-line extending to the origin of the caudal fin 
corresponds to the generalised condition. The presence of an incomplete 
lateral-line in some species of Tatia and Trachelyichthys is homoplastic. 
101. Body lateral-line not bifurcated on caudal fin (0), or body lateral-line 
bifurcated on caudal fin, forming wide branches extending onto outer branched 
rays (Fig. 80) (1), or bifurcated on the caudal fin, forming narrow branches 
extended on the middle branched rays (2). (Fig. 81B) 
The body lateral-line extending on the caudal fin and not bifurcated is a 
condition found in Diplomystes and most catfishes. Kailola (1990) reports in 
asian ariids a bifurcated lateral line on the caudal fin. The bifurcated lateral-line 
on the caudal fin is present in some species of pimelodids, Hypophthalmus, 
shilbeids, pagasids, Cranoglanis, sisorids (Lundberg and Basking, 1969; per. 
obs.). Bifurcation of the body lateral-line on the caudal fin can be wide or 
narrow; in the present study these characters are taken as unordered because of 
the impossibility to determine polarity. 
102. Infraorbital and preopercular canals tubular (0), or infraorbital and 
preopercular canals with some serrated ossicles (1). (Fig. 67B) 
In most catfishes and the primitive arioids the infraorbital series is formed 
by tubular ossicles. The presence of serration on the bony elements of the 
infraorbital and preopercular is a derived condition. 
103. Ossicles of body lateral-line not modified into bony plates (0), or ossic1es 
of body lateral-line transformed into bony plates with alaform expansion. 
The presence of ossicles of the body lateral-line transformed into bony 
plates with alaform expansion has been recognised as an autopomorphy that 
defines the Doradidae since Bleeker (1858) and several later authors (Regan, 
1911; Eigenmann, 1925; Higuchi, 1992). 
104. First rib not connected to an ossified bony plate of body lateral-line (0), or 
first rib connected to ossified scute of body lateral-line (1). 
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The connection of the first rib with a lateral bony plate, associated with the 
posterior nuchal plate, has been regarded by Higuchi (1992) as a synapomorphy 
for doradoids, including Wertheimeria. 
105. Lateral-line on posterior region of body not transformed into bony plates 
(0), or conspicuous bony plates along body lateral-line (1). 
The presence of lateral line scutes or bony plates on the body lateral-line is a 
condition found only in doradids except Wertheimeria. 
106. First infraorbital (lacrimal) separated from neurocramum (0), or first 
infraorbital triangular and thickened, in contact with or sutured to lateral 
ethmoid of neurocranium (1) 
This character was mentioned by Mo (1991, p. 176) for the Doradidae and 
Auchenipteridae and later used by de Pinna (1993). In Tetranematichthys and 
Ageneiosus the first infraorbital is separate from the lateral ethmoid. 
107. Nasal bone slender and not bifurcated (0), or nasal bone bifurcated 
anteriorly, producing a Y-shape extension (1). 
Ferraris (1988) and Walsh (1990) regarded a bifurcated nasal bone as 
synapomorphic for the Ageneiosus group. 
Gill arches and branchial opening 
108. Anterior border of hypobranchials straight (0), or anterior border of first 
two hypobranchials strongly concave (1). 
This characters was used by Ferraris (1988, p. 205) in the definition of the 
"Ageneiosus group", including Tetranematichthys. However, in the matrix of 
characters compiled by Walsh (1990, p. 168) this character is indicated for 
Auchenipterus and Entomocorus. In the present study it is not clear that the 




109. First epibranchial of same SIze as second epibranchial (0), or first 
epibranchiallarger, with medial tip occupying anterodorsal part of upper half of 
branchial arch (1). 
As for character 108, Walsh (1990) indicated that this condition is present in 
Auchenipterus and Entomocorus in his matrix of characters. However, they are 
coded here as uncertain (?) in these genera because of inconsistency in this 
character. 
110. Medial tips of first two epibranchials not extending medially in front of 
third pharyngobranchial (0), or medial tips of first two epibranchials bordering 
anteriorly third pharyngobranchial. 
This character was mentioned by de Pinna (1993, p. 197) and is present in 
the ariids studied here, but not in Ancharius. 
111. Gill rakers present (0), or gill rakers absent (1). 
Most catfishes have gill rakers. Their absence was mentioned by Britski 
(1972) and has been recorded in Sisor, Chacidae and Parakysidae (de Pinna, 
1993). 
112. Gill rakers simples, not ramified (0), or gill rakers bifid on the first two 
arches (1). 
The presence of bifid gill rakers on the anterior gill arches, especially in the 
internal series, is a character found so far only in Tetranematichthys and 
Ageneiosus magoi (further study of this character is needed in all species of 
Ageneiosus). 
113. Gill arches with single row of rakers (0), or gill arches with double row of 
rakers on ceratobranchials and epibranchials (1). 
This characters was discussed by Bristki (1972, table 3, p. 24) who 
mentioned its distribution in different genera of Auchenipteridae. Two rows of 
gill arches are present in Diplolllystes and the Ictaluridae (Arratia, 1987; 




Diplomystidae, Helogeneidae, Cetopsidae, Autroglanidae, Hoplomyzontini and 
Aspredininae. The presence of a single row of gill rakers is the derived state in 
arioid catfishes. 
114. Branchial opening free from isthmus (0), or branchial opening closed 
along isthmus (1). 
Lundberg (1982) observed that the branchial opemng closed along the 
isthmus is a derived feature, but homoplastic in several catfishes, as in 
callichthyids. In the arioids it is a synapomorphy for all except ariids and 
Ancharius. 
115. Branchial openIng extended under pectoral ongm (0), or branchial 
opening restricted to above pectoral girdle (1). 
The primitive state among catfishes is an unrestricted branchial opening, 
free from the itsmus. The branchial opening restricted to above of the pectoral 
girdle is the derived state. 
Barbels 
116. Maxillary groove absent from cheek (0), or a maxillary groove present on 
cheek, for to accomodate maxillary barbel when this is completely adducted, 
reaching anterior margin of eye to beyond posterior margin of eye, in some 
cases to opercle (1). 
This character was used by Ferraris (1988) and Curran (1989) in the 
phylogenetic analysis of relationships in the Auchenipteridae (sensu Nelson, 
1994), but was recorded only for the "centromochlid" and "auchenipterid" 
groups. This groove is present in Tetranematichthys and the Ageneiosus revised 
in the present study. The problem is that in this group there is a reduction of the 
maxillary barbel and an enlargement of the snout, so that this character is not 
very evident. In the genera mentioned above the barbel in unmodified males or 
females rests in a groove like that in other auchenipterids. The groove is 
exposed below the margin of the eye. 
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117. Maxillary barbel well developed, passing anterior margin of eye (0), or 
maxillary barbel reduced, not extended to anterior margin of eye (1). 
The length of the maxillary barbel in catfishes presents enormous variation, 
from the extremely long maxillary barbel in the pimelodid Palatysilurus to 
absence in the Asian catfishes Cryptopterus and Pangasionodon. In the arioids 
the length of the maxillary barbel extending to rear of the posterior margin of 
the eye seems to be the plesiomorphic condition. 
118. Two pairs of mental barbels in adults (0), a single pair of mental barbel 
(1), or no mental barbels in adult (2). 
There is a great variation in the number of mental barbels in catfishes. In 
Diplomystidae the mental barbel are absent. According to Kailola (1990) the 
mental barbel has been independently derived in catfishes. It is uncertain to 
establish polarity in the number of mental barbels in catfishes, but the 
plesiomorphic condition in the Arioidei is the presence of two pairs of mental 
barbels. There is a single pair of mental barbels in Gelanoglanis and 
Tetranematichthys, but this condition is homoplastic. Walsh (1990) mentioned 
the presence of mental barbels in juvenile Ageneiosus, and this condition has 
been confirmed in the present study. Mental barbel loss or reduction has been 
independently evolved in the Auchenipteridae. 
119. Outer mental barbel located posterior to inner mental barbel (0), or mental 
barbels located in transverse row near symphysis (1). 
Mental barbels in a transverse row near the symphysis found only in genera 
Auchenipterus and Epapterus within the Arioidei. 
Urogenital system 
120. Genital efferent ducts joining to form a common median duct in adult 
males without development of bladder or seminal vesicle (0), or seminal 




This character refers to the complex reproductive system of auchenipterids 
with the ability of the female to retain sperm for internal fertilisation (Ihering 
1937; Walsh, 1993). In the Ageneiosus group and Auchenipteridae (sensu 
Nelson, 1994) a glandular secretion ("mucoid plug" of Ihering, 1937; or 
"amorphous substance" of Walsh, 1990) has been reported in the testis of 
males. The complex reproductive system is related to a specialisation involving 
aggregation of spermatozoa into "spermatozeugmata" (Walsh, 1993) similar to 
these of other teleosts with internal fertilisation, but unique among catfishes 
(Walsh, 1993). 
121. Sperm duct in adult males opens by urogenital pore in small papillae (0), 
or sperm duct opens on a large urogenital extension (1). 
In most of the male catfishes the sperm duct ("vas deferens", Goodrich, 
1930) joins the urethra and opens with it in a common urogenital papillae, such 
as occurs in many other teleosts (McKenzie, 1884; Goodrich, 1930). In the 
auchenipterids the sperm duct joins the urethra and opens on a large urogenital 
extension that can be free as in Tatia and Centromochlus or joined to the anal 
fin base, as in Auchenipterus and Ageneiosus. 
122. Urogenital papilla in adult male opens somewhat distant from anterior 
base of anal fin (0), urogenital papillae in adult males opens at anal fin base (1) 
or on tip of first anal rays (1). 
In most of the catfishes the urogenital papilla ends at a medial depression on 
the abdomen, between the pelvic and anal fin. A posterior position near the 
anal fin is related to an enlargement of the posterior region of the medial 
genital duct. In the first state (coded 1) this ends at the base of the anal fin as in 
Tatia, Glanidium, and Centromochlus; this condition is present in 
Entomocorus, but the urogenital duct is much longer. The extreme condition 
(code 2) is the urogenital papilla in adult males opening at the tip of the first 
anal rays as in Auchenipterus or Ageneiosus and many other auchenipterids. 
The later condition seems to be unique among the auchenipterids and is related 
to the anal fin modification (pseudopenis) in the reproductive process. The 




located on the anterior part of the anal fin and ending at the tip of the third 
unbranched ray. 
123. Urinary opening in adult female ends in common urogenital papilla (0), or 
the urinary opening opens on abdomen in separate urinary papillae (1). (Fig. 87, 
88,89) 
In many teleosts the anus and the urogenital opening are separate, with two 
pores clearly distinct on abdominal region as in catfishes. In Esox lucius 
(Goodrich, 1930, Fig. 695) and Sierrathrissa leonensis (Whitehead & Teugels, 
1985) there are three pores on the abdomine, representing the anus, genital 
opening and urinary opening. The plesiomorphic condition found in 
Siluriformes is the separation of anus and urogenital opening, but it is possible 
that in the Andean astroblepids with internal fertilisation (Buitrago-Suarez & 
Galvis, 1997) there is a separate urinary opening. The presence in 
Auchenipterids of a separated urinary papilla in adult females is thus a derived 
condition. 
124. Adult females with urogenital pore ending in clearly developed papilla (0) 
or urogenital papilla absent in adult females, where the genital opening is 
enlarged and continues into an internal cavity (pseudovagina) (1). (Figs. 88, 89) 
125. Adult males with urogenital duct opening directly on the abdomen via a 
papilla (0), or urogenital duct opening into for a special pouch on the base of 
the anal fin (1). 
In most catfishes there is a urogenital papilla in adult males, and this is the 
case in the plesiomorphic Arioidei. The presence of a pouch covering the 
anterior section of the sperm duct is a specialisation found only in 
Centromochlus, Gelanoglanis, Glanidium and Tatia. 
External sexual dimorphism and skeletal modifications 
External sexual dimorphism in fins, barbels and urogenital papillae are 
treated as separate characters because in the auchenipterids studied there is a 




characters of the internal urogenital system, internal fertilisation in this group 
seems to be unique among catfishes. The feature is correlated with 
modification of the males or females in breeding period. 
Modification of the fins has been reported in some catfishes (Shelden; 1937; 
Breder & Rosen, 1966; Britski, 1972; Burges, 1982; Royero, 1987; Ferraris, 
1988; Curran, 1989; Bitrago-Smlrez & Galvis, 1997). Parameswaram et al., 
(1970) recorded that the males of Ompok bimaculatus can be distinguished 
externally by the presence of serration on the pectoral fin which develops at 
first maturity and continues throughout life. Lee (1937) mentioned the 
modification of the pelvic fin in adult females in Ariidae and Kailola (1990) 
used this character (pads on the ventral fins) for phylogenetic reconstruction (a 
synapomophy for the Ariidae). However this modification is not comparable to 
that of auchenipterid fins during the breeding season. The first comprehensive 
account of the external modification of the fins in the auchenipterids was 
presented by Bristki (1972) and later discussed by Ferraris (1988), Curran 
(1989) and Walsh (1990). 
126. Dorsal spine in mature males not enlarged (0) or dorsal spine of males 
enlarged and thickened, in some cases with increase in serration on anterior 
margin (1). 
In most catfishes there is not the modification of the dorsal fins like that, 
which occurs in auchenipterids. Ferraris (1988) and Britski (1972) investigated 
the great variation in modification of the dorsal spine in auchenipterids, but 
because of the lack of material this character was not well supported. In the 
present study it was found that several species present certain degrees of 
modification of the dorsal fin with enlarging and thickening of the spine, the 
most extreme condition being found in Ageneiosus. The absence of this 
character in Parauchenipterus galeatus and Trachelyopterus coriaceus is 
corro borated. 
127. Adult male with dorsal fin not passing forwards through vertical at origin 
of dorsal spine (0), dorsal fin in reproductive males may be moved forwards at 
origin of dorsal spine, becoming more than 900 in erect position (1). 
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The forward movement of the dorsal spine, to more than 90° in the erect 
position, is a unique condition found in Auchenipterus, Entomocorus, 
Epapterus, Ageneiosus and Tetranematichthys. This character is related to the 
modification for a grasping function of the dorsal spine during copulation 
(Ihering, 1928~ Kopke, 1986~ Burgess, 1982). In some cases there is a reduction 
(reabsorption) of the first unbranched ray, as in Entomocorus gameroi, to 
permit a complete movement at the front. This condition is present III 
reproductive males of "Parauchenipterus" (=AmpZexigZanis) insignis (Burges, 
1982, pers. obs.). 
128. Dorsal spine in adult males without special modification of base of the 
spine (0), or proximal section of dorsal fin in adult specimens with a modified 
group of serrations transformed into a "crown-spine" (1). 
This modification of the proximal region of the spine in the Ageneiosus 
species studied here is a special structure related to internal fertilisation and full 
contact during copulation in adult specimens. 
129. Maxillary barbel in adult male feeble, with the same appearance as female 
barbel (0), or maxillary barbel in adult male with ossification of internal core 
(1). 
Most catfishes have feeble maxillary barbels without sexual dimorphism in 
males. The presence of an ossified maxillary barbel in males of Auchenipterus, 
Epapterus, Entomocorus, Ageneiosus and Tetranematichthys is a specialisation 
of this group, while the presence of this character in certain species of 
Parauchenipterus shows the paraphyletic condition of this genus. 
130. Maxillary barbels in adult males smooth (0), or maxillary barbel in adult 
males with two series of sharp retrorse spines on dorsal surface (1). 
For the grasping function of the maxillary barbels in the copulatory act in 
auchenipterids the presence of recurved spines on the dorsal surface of the 





131. Third unbranched anal ray and anterior branched rays not enlarged or only 
slightly salient (0), or third unbranched ray and anterior branched rays very 
prominent, extending beyond posterior end of the anal fin (1). 
In catfishes the anal fin has its anterior rays pointing backwards and is of 
moderate length; the tip of the rays never passing the posterior end of the anal 
fin. In Pseudauchenipterus the anterior branched rays of the anal fin are very 
prominent, extending beyond the posterior end of the anal fin. This is unique 
feature found in all species of this genus. 
132. Anal fin in adult males located transversely to main body axis, without 
posterior rotation (0), or anal fin in adult males rotated posteroventrally and 
orientated horizontally with respect to main body axis (1). 
The posterior rotation of the anal fin is a synapomorphy for Centromochlus, 
Gelanoglanis, Glanidium and Tatia. This character is related to the 
reproductive behaviour and rotation of the anal fin can occur during copulation. 
133. Males with first pelvic fin not modified (0), or males with first pelvic fin 
enlarged and distal segments of lepidotrichia forming a paddle-like structure 
(1). 
Mago-Leccia (1984) and Ferraris (1988) have mentioned this external sexual 
modification as unique to Entomocorus. 
134. Anal fin in adult males not developing modified spines on lepidotrichia 
segments (0), or segments of anal fin lepidotrichia in adult males modified with 
small spines or processes (1). 
Ferraris (1988) and Suares-Porto (1995) have studied the modification of the 
lepidotrichia segments in the centromochlid group. The presence of spines, 
processes or widening of the lepidotrichia segments is a derived character for 
Centromoclzlus megalops and C. existimatus, and some species of the genus 
Tatia. 
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135. Anterior margin of the umbranched anal fin rays without spines (0), or 
presence of spines on the anterior margin of the lepidotrichia segments of the 
umbranched anal fin rays (1). 
The modification of the anterior part of the umbranched anal fin rays is a 
synapomoprphy for Tatia brunea, T. galaxia and T. intermedia. 
136. Adults males without spines on the posterior margin of umbranched anal 
fin rays (0) or presence of spines or hooks on the posterior margin of 
lepidotrichia segments of umbranched anal fin rays (1). 
This character is only present in adult males of Centromochlus megalops, C. 
existimatus and "Tatia" romani. 
137 Adults males without modifications on the lepidotrichia segments of first 
umbranched anal fin ray (0), or adult males with small antrorse spines on the 
anterior margin lepidotrichia segments of first umbranched anal fin ray. 
This character is present in Tatia galaxia, T. in termedia , T. brunea and T. 
creutzbergi. Suares-Porto (1996) mentioned this character T. creutzbergi, but I 
found small antrorse spines on the anterior margin lepidotrichia segments of 
first umbranched anal fin ray, as was observed by Ferraris (1998) 
138. Basal radials of anal fin in adult males interdigitating with haemal spines 
(0), or basal radials of anal fin in adult dimorphic specimens not interdigitating 
with haemal spines (1). 
In Diplomystes and most of catfishes the basal radials of the anal fin are 
interdigitating with the haemal spines of the caudal vertebrae. The separation of 
the basal radials from the haemal spines is a deri ved character. 
139. Anal fin without fusion of basal radials in adult males (0), or anal fin in 
adult males with a lateral fusion between lateral side of some radials (1), or 
basal radials totally fused forming a single bony plate (2). 
The fusion of the basal radials of the anal fin is a condition found only in the 
"centromochlids" (Ferraris, 1998; Suares-Porto, 19955) and EntomocorliS 
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(Mago-Leccia, 1984). This is a lateral connection of the basal radial culminates 
in Centromochlus and Tatia, where the basal radials are totally fused forming a 
single bony plate. 
Miscellaneous 
140. Nostrils separate (0), or nostrils united, separated only by a small flap (0). 
Close proximity of nostrils, only separated by a narrow bridge of tissue has 
been used in the systematic literature for definition of the Ariidae (Regan, 
1911; Jayaran & Dhanze, 1978; and Burges, 1989), but variation in this 
character (Kailola, 1990). This feature is present in Bagre and the ariids 
studied, but in Ancharius the nostrils are separated. 
141. Anterior nostril located near border of snout (0), or anterior nostril located 
dorsally, remote from edge of upper lip (1). 
The anterior nostril is located near to the border of the snout in most of the 
Arioidei. The remote position of the anterior nostril in Ageneiosus brevifilis 
and A. ucayalensis seems to be related to enlargement of the snout. 
142. Caudal fin forked (0), or caudal fin truncate (1). 
The shape of the caudal fin shows great variation in catfishes (Lundberg, & 
Basking, 1969), but the truncated shape seems to be derived. In most arioids 
the caudal fin is emarginate or deeply bifurcate. The truncated caudal fin in 
Parauchenipterus galeatus does not to be homologous with that in other 
auchenipterids. 
143. Adipose fin present (0), or adipose fin absent (1). 
The adipose fin has been lost independently in several Ostariophysi (Fink & 
Fink, 1981) and particularly in some groups of catfishes (Alexander,1965; 
Mees, 1974; Ferraris & Fernandez, 1987; Vary & Ortega, 1986: Curran, 1987; 
Ferraris & Vari, 1997). Recently Ferraris & Vari (1997) have used this 
character for the definition of the genus Epapterlls. The loss of an adipose fin 




144. Utricular otolith not enlarged (0), or utricular otolith greatly enlarged, 
occupying a large internal area againnt the prootic, pterotic and exoccipital (1). 
The large utriculus in the Ariidae has been mentioned in the literature as a 
characteristic of this family and is related to a large auditory bulla (Regan, 
1911; Chardon, 1969; Kailola, 1990; Mo, 1991). De Pinna (1993) mentioned 
this state in Ariidae, and a similar condition was found by him in Horobagrus. 
However, as he mentioned in Horabagrus, this condition is "less extreme than 
ariids". According to Kailola (1990; per. obs.) the Madagascan catfish 
Ancharius has a reduced otolith and shallow bulla. 
145. Maxillo-mandibular ligament connecting maxilla to dorsal coronoid 
process of dentary, without a rod-like structure (0), or maxillo-mandibular 
ligament with a rod-like cartilaginous structure in middle of its length (1). 
A similar rod-like cartilaginous structure is found in a ligament between the 
metapterygoid and the maxilla in Olyra, Neotropius, Heterobagrus, Mystus, 
Aorichthys, Hemibagrus and Bagrus (Mo, 1990, p. 86, Fig. 12). However de 
Pinna (1993, p. 150) reported in Claroteinae and Auchenoglaninae a similar 
structure, but this could be a misinterpretation of the ligament reported by Mo 
(1990). This structure is not present in others doradoids (Royero & Neville, 
1997) and is found in Ancharius. 
146. Parahurohyal with dorsal and horizontal laminae well developed (0), or 
Parahurohyal reduced, lacking dorsal and horizontal laminae (1). 
The plesiomorphic condition and the natura of this bone have been shown 
by Arratia and Scultze (1992). The parahurohyal reduced, lacking dorsal and 
horizontal laminae is present in Mochokidae, Doradiae and Auchenipteridae 
(Mo, 1991; De Pinna, 1993; pers. obs.). 
147. Swimbladder free, not encapsulated (0), or swimbladder encapsulated by 
ossification of complex centrum (1). 
There is great variation on the encapsulation of the swimbladder in catfishes 
(Bridge & Haddon, 1894; Chardon; 1968), but in the Ariodei it is present only 
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in certain species of Ageneiosus. This character is mentioned by Bristki (1972) 
and was later used by Walsh (1990) to establish phylogenetic relationships 
between the ageneiosids. 
148. Humeral region without large epidermal papillae (0), or humeral and 
cleithral region with long epidermal papillae, like "hairs" (1). 
A scaless skin is a feature of the catfishes, but they can have numerous 
papillae related to the sensory and tasted function (Arratia & Huaquin, 1995). 
Diplomystes is characterised by the possession of numerous long lobulated or 
simple papillae (Arratia, 1987). Within the arioid group the presence of large 
papillae on the humeral and cleithral region is a derived feature for 
Pseudauchenipterus. 
149. Large tympanic area of humeral region visible through skin, sometime 
exposing lateral wall of swimbladder (0); or tympanic area covered by epiaxial 
muscle, leaving a small area (1). 
The presence of a tympanic area seems to be plesiomorphic in catfishes. The 
absence of tympanum by a full development of the epiaxial muscle is a feature 
present in Ageneiosus brevifilis and A. ucayalensis (synapomorphy for the 
species studied here, but it is necessary to revise this character in the others 
species of the genus Ageneiosus). 
150. Cleithral process smooth ornamented or with tubercles (0), or cleithral 
process with a longitudinal groove for resting of maxillary barbel when it is 
adduced (1). 
The presence of a groove on in the cleithral process is a character found only 
in Centromochlus megalops, C. existimatus and C. heckelii. 
151. Pectoral fin with more than five branched rays (0), or reduction of the 
pectoral fin rays with four or less branched rays. 
This character has beeen separated from the character 87, by the 
reduction of branched rays and the sopport elemnts and is a derived condition. 
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CLADISTIC ANALYSIS AN SYSTEMATICS CONCLUSION 
Phylogenetic analysis 
For the phylogenetic analysis the PAUP program (Swofford, 1998) for 
parsimony methods was used, searching for minimum length trees (Swofford, 
1993). The version used was PAUP 4.0b1, using heuristic search with a total of 
151 characters, 7 characters are of the ordered type (7, 26, 44, 67,87,92,139), 
and all characters having equal weight. The tree was rooted by inclusion of a 
hypotetical ancestor with fully (0) polarized characters. The command used 
("hserach nbest allswap") was to save the N best trees discovered during the 
search. With PAUP after the heuristic search a total of one best tree was found. 
The single most parsimonious tree selected had the following characteristics: 
tree length = 354; consistency index (Cl) = 0.4689; homoplasy index (HI) = 
0.5311; Cl excluding uninformative characters = 0.4659; HI excluding 
uninformative characters = 0.5341; retention index (Rl) = 0.8054; rescaled 
consistency index (RC) = 0.3777. 
List of apomorphies 
The following apomorphies were generated by the phylogenetic analysis 
(PAUP): the explanation of the numerical sequences can be seen by the 
following example: 13(0.250) 0>1, the first number in bold (13) is the 
character number, the number between round brackets (0.250) is the 
consistency index, and the 0>1 indicates the polarity change of the character, 
zero to one. 
AMBLIDORADINAE: 10(0.500) 1>0; 79(0.200) 0>1; 94(0.667) 0>1. 
Ancharius: 32(0.333) 0> 1; 67(0.667) 0> 1; 71(0.500) 0> 1. 
ARIIDAE: 8(0.500) 0>1; 14(0.333) 0>1; 16(0.500) 0>1; 20(0.200) 1>0; 
42(0.167) 0>1; 61(0.250) 0>1. 
Asterophysus batrachus: 13(0.250) 0>1; 23(0.111) 0>1; 25(0.250) 1>0; 
42(0.167) 0> 1; 57(0.500) 0> 1; 61(0.250) 1>0. 
Auchenipterichthys longimanus: 33(0.200) 0>1; 83(0.167) 1>0. 
Auchenipterus lluchalis: 37(0.400) 1>2; 38(0.250) 1>0; 40(0.333) 0> 1. 
Bagre: 39(0.167) 1>0; 93(0.333) 1>2; 101(0.286) 0> 1. 
Centromochlus sp (Rio Negro): 6(0.200) 0> 1; 91(0.500) 0> 1; 100(0.250) 1>0. 
Centromoclus existimatus: 3(0.200) 1>0; 38(0.250) 0>1. 
DORADINAE: 13(0.250) 1>0; 23(0.111) 0>1: 40(0.333) 0>1: -t-t(0.286) 1>2. 
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Epapterus blohmi: 81(0.250) 1>0. 
Franciscodoras: 83(0.167) 1>0; 113(0.333) 0>1. 
CHAPTER .f 
Gelanoglanis stroudi: 88(0.167) 0>1; 118(0.6670>1; 138(0.333) 1>0. 
Glanidium leopardus: 80(0.200) 0>1; 88(0.167) 0>1; 89(0.333) 0>1. 
Liosomadoras oncinus: 13(0.250) 0>1; 78(0.167) 0>1; 102(0.500) 0>1. 
MOCHOKIDAE: 23(0.111) 0>1; 37(0.400) 0>1; 42(0.167) 0>1; 80(0.200) 
0>1; 81(0.250) 0>1; 92(0.222) 0>1. 
Amplexiglanis insignis: 142(0.250) 1>0 
PLATYDORADINAE: 42(0.167) 0>1; 87(0.222) 1>0. 
Pseudauchenipterus: 93(0.333) 1>2. 
Pseudotatiaparva: 23(0.111) 0>1; 79(0.200) 0>1. 
Tatia creutzbergi: 135(0.500) 1>0. 
Tatia galaxia: 33(0.200) 0> 1. 
Tatia intermedia: 32(0.333) 1>0. 
"Tatia" romani: 44(0.286) 1>2; 136(0.500) 0> 1. 
Tetranematichthys: 34(0.333) 1>0; 36(0.500) 1>0; 128(0.500) 1>0. 
Tocantinsia depressa: 44(0.286) 1>2; 113(0.333) 1>0. 
Trachelyichthys decaradiatus: 151(0.500) 0> 1. 
Trachelyichthys n. sp: 53(0.333) 0>1. 
Trachelyopterichthys taeniatus: 51(0.200) 1>0; 102(0.500) 0> 1. 
Trachelyopterichthys anduzei: 92(0.222) 1>2; 101(0.286) 1>0 
Trachelyopterus coriaceus: 6(0.200) 1>0; 52(0.200) 0>1; 78(0.167) 0>1; 
80(0.200) 0>1; 88(0.167) 0>1; 93(0.333) 2>3; 143(0.500) 0>1. 
Trachycorystes trachycorystes: 60(0.333) 0> 1; 87(0.222) 0> 1; 111(0.500) 0> 1. 
Wertheimeria: 3(0.200) 1>0. 
Synapomorphic for the nodes represented in the cladogram: 
Node 47: 1(0.200) 1>0; 4(1.000) 0>1; 39(0.167) 1>0; 52(0.200) 0>1; 
100(0.250) 0> 1; 111(0.500) 0> 1. 
Node 48: 34(0.333) 0>1; 41(0.333) 0>1; 79(0.200) 0>1; 126(0.250) 0>1. 
Node 49: 78(0.167) 0>1; 93(0.333) 1>3; 142(0.250) 0>1; 143(0.500) 0>1. 
Node 50: 1(0.200) 0> 1. 
Node 51; 44(0.286) 1>2; 45(1.000) 0>1; 80(0.200) 0>1; 81(0.250) 0>1; 
88(0.167) 0>1; 89(0.333) 0>1; 131(1.000) 0>1; 148(1.000) 0>1. 
Node 52: 41(0.333) 1>0; 51(0.200) 0>1. 
Node 53: 126(0.250) 1>0 
Node 54: 98(0.333) 0>1; 112(0.500) 1>0; 141(1.000) 0>1; 142(0.250) 1>0; 
149(1.000) 0>1. 
Node 55: 5(0.500) 0>1; 14(0.333) 1>0; 30(1.000) 0>1; 74(1.000) 0>1; 
84(1.000) 0>1; 85(1.000) 0>1; 86(1.000) 0>1; 87(0.222) 1>2; 88(0.167) 0>1; 
118(0.667) 1>2; 130(1.000) 0>1; 147(1.000) 0>1. 
Node 56: 8(0.500) 1>0; 11(1.000) 0>1; 12(1.000) 0>1; 20(0.200) 0>1; 
23(0.111) 0>1; 42(0.167) 0>1; 43(0.500) 1>0; 47(1.000) 0>1; 52(0.200) 0>1; 
53(0.333) 0>1; 55(1.000) 0>1; 57(0.500) 0> 1; 58(1.000) 0> 1: 59(0.667) 0>2; 
60(0.333) 1>0; 68(0.500) 1>0; 77(1.000) 0>1; 79(0.200) 0>1: 83(0.167) 1>0; 
87(0.222) 0> 1; 90(1.000) 0>1; 92(0.222) 0> 1; 93(0.333) 2>3: 10(0.286) 2> 1: 
106(0.500) 1>0; 107(1.000) 0>1; 108(1.000) 0>1; 109(1.000) 0>1: 112(0.500) 




Node 57: 1(0.200) 1>0; 3(0.200) 1>0; 54(1.000) 0>1; 127(0.500) 0>1; 
128(0.500) 0>1; 129(0.500) 0>1. 
Node 58: 36(0.500) 0>1; 38(0.250) 0>1; 40(0.333) 0>1; 51(0.200) 0>1; 
60(0.333) 0> 1; 92(0.222) 1>0. 
Node 59: 93(0.333) 1>2; 101(0.286) 0>2; 142(0.250) 0> 1. 
Node 60: 83(0.167) 0>1; 101(0.286) 1>0; 126(0.250) 0>1. 
Node 61: 1(0.200) 0>1; 6(0.200) 0>1; 34(0.333) 0>1. 
Node 62: 35(0.333) 0> 1; 37(0.400) 0> 1. 
Node 63: 10(0.286) 0>1. 
Node 64: 78(0.167) 1>0; 92(0.222) 0>1; 113(0.333) 0>1; 122(0.667) 1>2. 
Node 65: 28(1.000) 0>1; 44(0.286) 1>0; 50(0.333) 1>0; 66(1.000) 0>1; 
67(0.667) 1> 2; 91(0.500) 0> 1; 136(0.500) 0> 1; 150(1.000) 0> 1. 
Node 66: 59(0.667) 1>0. 
Node 67: 23(0.111) 0>1; 26(0.667) 0>2; 100(0.250) 0>1. 
Node 68: 100(0.250) 0> 1. 
Node 69: 79(0.200) 0> 1. 
Node 70: 33(0.200) 1>0; 135(0.500) 0>1; 137(1.000) 0>1. 
Node 71: 151(0.500) 0>1. 
Node 72: 33(0.200) 0>1; 59(0.667) 0>1; 93(0.333) 1>0; 125(1.000) 0>1; 
138(0.333) 0> 1; 139(0.667 > 1 2. 
Node 73: 19(1.000) 0>1; 20(0.200) 0>1; 37(0.400) 0>1; 64(1.000) 0>1. 
Node 74: 39(0.167) 1>0; 120(0.500) 1>0; 132(1.000) 0>1; 134(1.000) 0>1; 
139(0.667) 0> 1. 
Node 75: 6(0.200) 1>0; 9(1.000) 0>1; 41(0.333) 0>1; 61(0.250) 0>1; 65(0.500) 
0>1; 115(0.500) 0>1. 
Node 76: 35(0.333) 1>0. 
Node 77: 23(0.111) 1>0; 25(0.250) 0>1; 27(0.333) 1>0; 39(0.167) 1>0; 
78(0.167) 1>0; 87(0.222) 1>2; 98(0.333) 0>1. 
Node 78: 1(0.200) 0>1; 2(1.000) 0>1; 3(0.200) 1>0; 17(1.000) 0>1; 18(1.000) 
0>1; 21(1.000) 0>1; 35(0.333) 0>1; 37(0.400 0>1; 42(0.167) 0>1; 44(0.286) 
1>2; 51(0.200) 0>1; 52(0.200) 0>1; 53(0.333) 0>1; 62(1.000) 0>1; 87(0.222) 
0>1; 88(0.167) 0>1; 89(0.333) 0>1; 92(0.222) 0>2; 93(0.333) 1>3; 101(0.286) 
0> 1; 122(0.667) 1>2. 
Node 79: 31(1.000) 0>1; 95(0.500) 0>1; 133(1.000) 0>1; 138(0.333) 0>1; 
139(0.667) 0> 1. 
Node 80: 7(1.000) 0>1; 8(0.500) >1 2; 20(0.200) 0>1; 23(0.111) 0>1; 
25(0.250) 1>0; 33(0.200) 0>1; 38(0.250) 0>1; 63(1.000) 0>1; 80(0.200) 0>1; 
81(0.250) 0>1; 83(0.167) 0>1; 94(0.667) 0>2; 96(1.000) 0>1; 97(1.000) 0>1; 
119(1.000) 0>1; 126(0.250) 0>1; 127(0.500) 0>1; 129(0.500) 0>1. 
Node 81: 78(0.167) 0>1; 87(0.222) 1>0; 116(1.000) 0>1; 120(0.500) 0>1; 
121(1.000) 0>1; 122(0.667) 0>1; 123(1.000) 0>1; 124(1.000) 0>1. 
Node 82: 61(0.250) 0> 1; 65(0.500) 0> 1. 
Node 83: 92(0.222) 0>1. 
Node 84: 83(0.167) 0>1; 105(1.000) 0>1. 
Node 85: 10(0.500) 0>1; 13(0.250) 0>1; 103(1.000) 0>1; 104(1.000) 0>1. 
Node 86: 3(0.200) 0>1; 8(0.500) 0>1; 22(1.000) 0>1; 24(1.000) 0>1; 




56(1.000) 0>1; 68(0.500) 0>1; 69(1.000) 0>1; 73(1.000) 0>1; 82(0.500) 0>1; 
106(0.500) 0> 1. 
Node 87: 14(0.333) 0>1; 15(1.000) 0>1; 16(0.500) 0>1; 27(0.333) 0>1; 
9(1.000) 0>1; 32(0.333) 0>1; 44(0.286» 0>1; 67(0.667) 0>1; 70(1.000) 0>1; 
71(0.500) 0>1; 72(1.000) 0>1; 75(1.000) 0>1; 76(1.000) 0>1; 114 (1.000) 0>1; 
146 (1.000) 0>1. 
Node 88: 23(0.111) 0>1; 26(0.667) 0>1; 27(0.333) 0>1; 50(0.333) 0>1; 
51(0.200) 0>1; 87(0.222) 1>2; 92(0.222) 0>1; 110(1.000) 0>1; 140(1.000) 
0> 1; 144(1.000) 0> 1. 
Node 89: 5(0.500) 0>1; 20(0.200) 0>1; 39(0.167) 0>1; 52(0.200) 0>1; 
82(0.500) 0>1; 94(0.667) 0>1; 95(0.500) 0>1; 98(0.333) 0>1; 99(1.000) 0>1; 
145(1.000) 0>1. 
Node 90: 6(0.200) 1>0; 46(1.000) 1> 0; 48(1.000) 1>0; 87(0.222» 1>0; 
93(0.333) 1>0. 
PHYLOGENETIC CONCLUSION 
Phylogeny of the superfamily Arioidei 
The phylogentic relationships of the superfamily Arioidei were presented by 
Royero (1987) in his study of the dorsal fin anatomy in catfishes and later 
recognised by Mo (1991). Lundberg (1993) proposed a hypothesis of the 
relationships between the arioid group including a fossil from North America, 
"Titanoglanis". The present study, shows the monophyly of the arioids, where 
the family Ariidae is the sister group of the group form by mochokids, doradids 
and Auchenipterids. The monophyly of the superfamily Arioidei is supported 
by the following set of characters (Royero, 1997; Lundberg, 1993 and the 
present study): (i) basioccipital with a lateral process joined to the Boudelof's 
ligament; (ii) presence of a ventromedial process on the basioccipital at the 
union with the complex centrum; (iii) presence of the spring apparatus of the 
parapophysis of the four vertebrae (modification of the supracarinalis anterior 
muscle); and (iv) the epiotic process connected by ligaments or an ossified 
process to the precaudal vertebrae. 
The cladogram (Fig. 11) indicates the herialchical relationships of the 
Arioidei: 
1) Ancharius is the sister group of the family Ariidae. Mo (1991) proposes 
this genus as a member of the Mochokidae, but the present study shows 
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that Ancharius is related with the ariids, as supported by characters of 
the temporal lateral-line canal, and the rod-like structure of the maxillo-
mandibular ligament. However III the genus Ancharius the 
mesocoracoids are lacking and there is a modified the mullerian ramus 
of the four vertebrae in a disk-like process. 
2) The family Ariidae, together with the Madagascan catfish genus 
Ancharius, is the sister group of the rest of the Arioidei (Fig. 12A). 
3) The African catfish family Mochokidae is the sister group of the clade 
formed by the Doradidae and Auchenipteridae. 
4) As was established by Higushi (1992), the genus Wertheimeria is the 
primitive taxon of all Doradidae. Franciscodoras is the sister taxon of 
the PI atydoradinae, and Amblidoradinae and Doradinae are sister 
groups. 
5) One of the main conclusion of the present analysis is the phylogenetic 
analysis of the Auchenipteridae which forms a monophyletic group, 
including the prevIOUS recognised families Ageneiosidae, 
Centromochlidae, Asterophysidae and Trachycorystidae. 
6) The family Auchenipteridae is composed of the subfamilies 
Ageneiosinae, Auchenipterinae, Centromochlinae and 
Trachelyopterinae, with the taxon Pseudotatia (insertae sedis) being the 
sister group of the subfamilies Trache1yopterinae and Ageneiosinae (Fig. 
12B). 
Systematics of the family Auchenipteridae 
According to the present phylogenetic analysis a new classification of the 
family Auchenipteridae is proposed. In the case of the subfamily 
Centromochlinae, which has been revised recently (Suares Porto, 1996), I do 
not agree with the conclusions of that dissertation, some of the characters being 
inconsistent and labile. The scope of the present study was not the revision of 
the Centromochlinae, but I think that the genus Tatia has to be restricted to the 
211 
PHYLOGENETIC ANALYSIS CHAPTER 4 
Tatia intermedia group and Centromochlus delimited to C. heckelii, C. 
mega lops and C. existimatus. According to the present study the genus Tatia 
has to be split into three different genera (Royero, in preparation). The 
following classification of the family Auchenipteridae is proposed: 
Family Auchenipteridae Bleeker 1858 
Subfamily Auchenipterinae Bleeker 1858 
Auchenipterus Valenciennes 1840 
Entomocorus Eigenmann 1817 
Epapterus Cope 1878 
Pseudepapterus Steindachner 1815 
Subfamily Trachelyopterinae Bleeker 1858 
Ageneiosus Lacepede 1803 
Amplexiglanis n. gen. 
Auchenipterichthys Bleeker 1862 
Liosomadoras Fowler 1940 
Parauchenipterus Bleeker 1862 
Tetranematichthys Bleeker 1858 
Tocantinsia Mees 1974 
Trachelyopterus Valenciennes 1840 
Trachycorystes Bleeker 1858 
Subfamily Centromochlinae Bleeker 1862 
Centromochlus Kner 1858 
Glanidium Llitken 1874 
Tatia Miranda Ribeiro 1911 
Subfamily Pseudauchenipterinae Bleeker 1862 
Asterophysus Kner 1858 
Pseudauchenipterus Bleeker 1862 
Trachelyichthys Mees 1974 
Trachelyopterichthys Bleeker 1862 
Pseudotatia Mees 1974 (insetae sedis) 
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ATLAS OF THE AUCHENIPTERIDAE FAMILY FROM THE 
ORINOCO RIVER BASIN 
INTRODUCTION 
The Neotropical Orinoco river basin is situated in northern South America 
in Venezuela and Colombia. The Orinoco is one of the more important 
drainages of South America, whose head waters flowing from the foot hills of 
the Andes (including the eastern Llanos of Colombia), the Caribbean 
mountains and the Guyana Shield. The total area is approximately 948,000 km2 
and in this basin occur the majority of the species of auchenipterid from 
Venezuela and Colombia. The Caribbean basin and Trinidad island are 
included in the present study including the rivers that flow directly to the 
Caribbean Sea, Central Venezuela (Tuy River) to the eastern area in Paria in 
the Northeast of Venezuela. Parauchenipterus galeatus and Epapterus blohmi 
from the Tuy river and Laguna de Tacarigua system, is the same species that 
inhabits the Orinoco drainage (Roden as & Lopez, 1983; Ferraris & Vari, 
1998). The Orinoco system connects with the Amazon river through the 
Casiquiare river. That complex area together with the Rio Negro is the origin 
of the Venezuelan Amazon drainage. From Trinidad Island two species have 
been reported (Regan, 1906). The status of these species will be discussed. 
The present review of the Auchenipteridae from the Orinoco river basin is 
supported from the systematic point of view by the analysis presented in 
chapter 4. The previous families recognised (Ageneiosidae, Centromochlidae, 
Trachycorystidae and Asterophysidae) are all arranged in the family 
Auchenipteridae (sensu Royero, present study). 
The taxonomic analysis (keys and comparative material) includes the genera 
not reported in the Orinoco river basin, such as Glanidium, Pseudotatia, 
Tocantinsia and Trachelyopterus. Not all species of Ageneiosus group were 
studied, and in the case of Timpanopleura, current synonymies as Ageneiosus 
are not included because of the absence of adequate material. From the 
phylogenetic analysis a new genus is proposed: Ample:riglanis gen. nov. 
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The genera Trachymochlus Hoedeman 1961 and Taunayia Miranda Ribeiro 
1918, which have been currently placed in the family Auchenipteridae 
(Eschmeyer, 1990), are separated from the auchenipterids and resolved its 
status. 
In the recent literature the species Trachymochlus cupido Hoedeman 1961 
and Taunayia marginata Miranda-Ribeiro 1918 have been recognised as valid. 
The present study shows that Trachymochlus cupido is a synonym of 
Chrysichthys ornatus Boulenger 1902, an African catfish of the family 
Bagridae, with a mistaken locality, and Taunayia marginata is a member of the 
family Pimelodidae, possibly of the genus Pseudopimelodus (material is not 
available ). 
The first ichthyobiogeographical studies of Venezuela were by Mago-
Leccia (1970, 1978) and Fermindez-Yepez (1970). Mago-Leccia (1978) 
proposed 5 large biogeographical areas, related with northern South America: 
Magdalenica, Guyana, Los Llanos, or area of speciation on the Andes foothills, 
and an unstudied area from Golfo de Paria. According to Mago-Leccia (1978) 
the Orinoco river basin, specifically the Llanos of Colombia and Venezuela, 
correspond to a new area of speciation, differentiated from the Amazon river 
drainage. 
Schultz (1944) listed five specIes of Auchenipteridae from the Orinoco 
river. Mago-Leccia (1970) cited eight nominal species, and according to Mees 
(1974, 1990, 1991), Ferraris (1988) and Walsh (1990) and Royero (1992, 
1993) 17 species are reported from Venezuela, but recently Cala (1991) in the 
Colombian fishes of Orinoco and Taphorn et al. (1997) in the list of freshwater 
fishes of Venezuela cited 28 species for the Orinoco river basin. In the present 
study are 34 species reported from the Orinoco. 
The first species described from the Orinoco was Centromochlus mega lops 
(current taken as a synonym of C. heckelii), from Bogota l . Later, Peters (1877) 
mentioned "Auchenipterus galeatus" (=Parauchenipterus galeatus), from 
I See the locality discussion in the species C. megalops. 
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Calabozo, a river of the Orinoco system. Until now, eleven species have been 
described from the Orinoco river basin, as present in the following list: 
Species Actual status 
Centromochlus mega lops (Kner 1858) Centromochlus megalops 
Parauchenipterus paseae Regan 1906 Parauchenipterus galeatus 
Pseudauchenipterus guppyi Regan 1906 Pseudauchenipterus nodosus 
Pseudauchenipterus nigrolineatus Fowler 1911 P seudauchenipterus nodosus 
Pseudauchenipterus aguilerae Fernandez-Yepez 1973 Pseudauchenipterus nodosus 
Tatia galaxia Mees 1974 T atia g alaxia 
Gelanoglanis stroudi Bohlke 1980 Gelanoglanis stroudi 
Entomocorus gameroi Mago-Leccia 1984 Entomocorus gameroi 
Epapterus blohmi Vari at al., 1984 Epapterus blohmi 
Tatia romani Mees 1988 Tatia romani 
Ageneiosus magoi Castillo & Brull 1989 Ageneiosus magoi 
Tatia musaica Royero 1991 Tatia musaica 
The prec1se geographical distribution of the spec1es 1S unknown, but 
numerous species have been reported in several lists of species from the rivers 
of the Orinoco. The only restricted species is Pseudauchenipterus nodosus, 
which lives in estuarine waters at the mouth of the Orinoco. Different species 
of the families Ii ve in the main channel of the Orinoco, but there is an area of 
endemism in the upper Orinoco related to the Amazon. 
LIST OF THE AUCHENIPTERIDAE SPECIES NOW RECOGNISED 
IN THE ORINOCO 
1. Ageneiosus brevifilis (Valenciennes 1840) 
2. Ageneiosus polystictus (Steindachner 1817) 
3. Ageneiosus magoi Castillo & Brull1989 
4. Ageneiosus ucayalensis Castelnau 1855 
5. Ageneiosus sp. Walsh n. sp. 
6. Asterophysus batrachus Kner 1958 
7. Auchenipterichthys longimanus (Gunther 1864) 
8. Auchenipterichthys punctatus (Valenciennes 1840) 
9. Auchenipterus nuchalis (Spix, in Spix and Agassizl829) 
10.Centromochlus megalops Kner 1858 
11.Entomocorus gameroi Mago-Leccia 1984 
12.Epapterus blohmi Vari, Jewett, Taphom & Gilbert 1984 
13.Gelanoglanis stroudi Bohlke 1980 
14.Liosomadoras oncinus (Schomburgk 1841) 
15.Parauchenipterus galeatus (Linneaus 1766) 
16.Parauchenipterus machadoallisoni Royero n. sp. 
17.Parauchenipferlfs gili Royero n. sp. 
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18.Pseudauchenipterus nodosus (Bloch 1794) 
19.Tatia brunnea Mees 1974 
20.Tatiaferrarisi Royero n. sp. 
21.Tatia galaxias Mees 1974 
22.Tatia musaica Royero 1992 
23.Tatia narbaizai Royero, n. sp. 
24. Tatia petermilleri Royero n. sp. 
25.Tatia reticulata Mees 1974. 
26.Tatia romani Mees 1988 
27.Tatia schultzi (RosseI1962) 
28.Tatia strigata Suares Porto 1995 
29.Tetranematichthys quadrifilis (Kner 1858) 
30.Trachelyichthys decaradiatus Mees 1974 
CHAPfER5 
31.Trachelyichthys lopezrojasi Royero, Ferraris & Machado M. S.(n. sp.) 
32.Trachelyopterichthys taeniatus (Kner 1858) 
33.Trachelyopterichthys anduzei Ferraris & Fernandez 1987 
34.Trachycorystes trachycorystes (Valenciennes 1840) 
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FAMILY AUCHENIPTERIDAE BLEEKER 1862 
"Ageneioses" Cuvier 1817 
"Auchenipteres" Valenciennes 1840 
"Trachelyopteres" Valenciennes 1840 
Cohors Euanemi Bleeker 1858 
Stirp Pseudoauchenipterini 1862 
Phalax Pseudoauchenipteri 
Phalax Centromochli 





Family Auchenipteridae Eigenmann & Eigenmann 1890 
Family Trachychorystidae Miranda Ribeiro 1911 
Subfamily Ageniosinae Eigenmann & Eigenmann 1890 
Family Ageneiosidae Eigenmann & Allen 1942 
Diagnosis 
CHAPTER 5 
The family Auchenipteridae (including the prevIOUS recognised family 
Ageneiosidae) is a member of the superfamily Arioidei, further distinguished 
from other catfishes by the following set of autopomorphic characters; 1) 
Presence of a maxillary grove on the cheek, for resting of the maxillary barbel 
when it is completely adduced; 2) the urinary pore in females opening 
separated from the genital pore; 3) the genital pore in males opening by an 
extension of the urogenital duct in a short tube in the genera Centromochlus, 
Glanidium, Tatia, Gelanoglanis and Entomocorus, and a long tube opening at 
the distal tip of the anterior margin of the anal fin in the other genera 
(pseudopenis); 4) presence of a pseudovagina in females related to internal 
fertilitation. 
ARTIFICIAL KEY TO THE GENERA OF AUCHENIPTERIDAE 
(The key includes all genera recognised in the present study, together with the 
new genus Amplexiglanis) 
lao Head depressed at the nasal and orbital regIOn, with the eyes located 
ventrolaterally (visible from below). Maxillary barbels in adults very short, not 
reaching the posterior border of the eyes. Dimorphic adult males with hook-
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like or nm projection on the ossified maxillary barbel 
............................................................................................................................ 2 
2a. Mental barbels absent. Cleithral process very short or not well 
developed ..................................................................................... Ageneiosus 
2b. A single pair of mental barbels and the cleithral process well developed 
.......................................................................................... Tetranematichthys 
1 b. Head profile at the orbit rounded, with the eyes located in dorsal or lateral 
position. Tip of the maxillary barbels reach beyond the posterior border of the 
eyes when reflected. Maxillary barbels of dimorphic adult males without hooks 
or rims ................................................................................................................ 3 
3a. Branchial opening extending under the pectoral origin .......................... 4 
4a. Anal fin with more than 30 branched rays; pelvic fin with more than 
10 branched rays ...................................................................................... 5 
5a. Jaw teeth present; dorsal fin with 6 or more branched rays 
........................................................................................ Auchenipterus 
5b.J aw teeth absent; dorsal fin reduced to 3 or 4 branched rays 
.............................................................................................................. 6 
6a. Adipose fin absent; pelvic fin joined by an interradial 
membrane ........................................................................ Epapterus 
6b. Adipose fin present; pelvic fins separated ........ Pseudepapterus 
4b.Anal fin with fewer than 30 branched rays; pelvic fin with 5 branched 
rays ....................................................................................... Entomocorus 
3b. Branchial opening short, restricted to the opercular region, not passing 
the pectoral origin ......................................................................................... 7 
7a. Anal fin base short, with fewer than 12 branched rays. Anal fin in 
dimorphic adult males rotated posteriorly ......................................................... 8 
8a. Cleithral process exposed laterally, not covered by skin; cranial surface 
covered by thin layer of skin; lateral profile of the sphenotic straight .............. 9 
9a. Pectoral spine large and pungent, without serration well developed on 
the anterior border, passing the origin of the anal fin; posterior nuchal 
plate rounded without lateral process; anal fin base very short, cleitral 
process with a longitudinal groove for reception of the maxillary barbel 
........................................................................................... Ce1ltro11lochlus 
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9b. Pectoral spine short with serration well developed on both sides, not 
reaching the origin of the anal fin; posterior nuchal plate with a lateral 
process or horns; cleitral process without a longitudinal groove for the 
maxillary barbel ..................................................................................... 10 
lOa. Two pairs of mental barbels; mouth terminal or slightly 
prognathic; posterior nostril rounded with a anterior flap ............ Tatia 
lOb. A single pairs of mental barbels; lower jaw included in the upper 
jaw; external profile of the lower lip W-shaped; posterior nostril with 
elliptic shape place transversally to the main axis .......... Gelanoglanis 
8b. Cleithral process and dorsal cranium covered by thick skin; lateral 
profile of the sphenotic concave ................................................... Glanidium 
7b. Anal fin base long, more than 15 branched rays. Anal fin in dimorphic 
adult males not rotated posteriorI y .................................................................. 11 
lla. Pelvic fin with 5 branched rays ............................................................... 12 
l2a. Dorsal spine with anterior serration; adipose fin present; fewer than 
30 rays in the anal fin (exceptionally more than 30 in Parauchenipterus 
albicrux and P. analis). Swimbladder with two posterior caeca ................ 13 
l3a. Swimbladder with two large globose caeca pointing backwards. 
Males with evident sexual dimorphism, represented by enlargement of 
the dorsal fin and maxillary barbels ossified ...... Amplexiglanis. gen nov. 
l3b. Swimbladder with two thin diverticula pointed forward. Absence of 
evident sexual dimorphism in adult males ................... Parauchenipterus 
l2b. Dorsal spine short, without serration on the anterior margin. Adipose 
fin absent; more than 30 rays in the anal fin. Swimbladder without caecum 
.............................................................................................. Trachelyopterus 
lIb. Pelvic fin with more than five branched rays .......................................... 14 
l4a. Anal fin with fewer than 30 branched rays ......................................... 15 
l5a. Pelvic fin with 8 or more branched rays ........................................ 16 
l6a. Head flat, broader than deep at the nuchal region, with the eyes 
located dorsally; caudal fin forked; 22 or fewer anal fin rays ........... 17 
l7a. Head covered by thin skin; gape of the mouth large 
extending beyond the posterior part of the eye; roof of the oral 
cavity with a conspicuous tooth plate, constituted by the anterior 
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elongation of the upper pharyngobranchial tooth plate; gill rakers 
well developed ............................................................ Asterophysus 
17b. Cranial surface exposed; gape of the mouth short; no gill 
rakers ossified on the first and second gill arches ... Trachycorystes 
16b. Head rounded, deeper than wide at the nuchal region; eyes 
located laterally; caudal fin obliquely truncated; swimbladder with a 
single posterior coeca; 22 to 29 anal fin rays ........ Auchenipterichthys 
15b. Pelvic fin with fewer than 8 branched rays .................................... 18 
18a. Dorsal and pectoral spines with serration, on both sides of the pectoral fin 
............................................................................................................ .............. 19 
19a. Mouth terminal or slightly prognathous, eyes located dorsally .......... 20 
20a. Pectoral spine with retrorse serration on the anterior border; cleithral 
process with two lateral ridges; gas bladder with two posterior globuse 
caeca ....................................................................................... Tocantinsia 
20b. Pectoral spine with the serration pointed outward; cleithral process 
strongly denticulate; swimbladder simple; body with a jaguar-like colour 
pattern ................................................................................. Liosomadoras 
19b. Mouth subterminal, eyes relatively big and located laterally; 15 to 16 
anal fin rays ................................................................................. Pseudotatia 
18b. Dorsal and pectoral spines without serration, developing an anterior keel; 
Presence of numerous fleshy "hairs" on the humeral regIOn 
............................................................................................. Pseudauchenipterus 
14b. Anal fin with more than 30 branched rays .............................................. 21 
21a. Body very elongate; pectoral fin with 8 branched rays; pelvic fin with 
10 or more rays ............................................................ Trachelyopterichthys 
21b. Body relatively short, pectoral fin with fewer than 8 branched rays; 
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AGENEIOSUS LACEPEDE 1803 
Ageneiosus Lacepede 1803, Histoire naturelle des poissons 5: 132 
Type species: Silurus armatus Lacepede 1803 by subsequent designation of 
Eigenmann 1890. 
Diagnosis: The genus Ageneiosus is distinguished from other members of the 
family Auchenipteridae by the following autopomorphic characters: (i) 
absences of well developed cleithral process in adult specimens, (ii) presence 
of a foramen coracoideus, (iii) maxillary barbels in matures males with a series 
of sharp recurved hooks, and (iv)absence of mental barbels in adult specimens. 
The species of Ageneiosus in the Orinoco basin are clearly distinguishable by 
the presence of a large compressed lateral body with a head extremely flattened 
and numerous rays in the anal fin. 
Key to the species of Ageneiosus in the Orinoco basin 
1a. Caudal fin strongly forked with the lobes pointed. Body compressed behind 
the pectoral girdle .............................................................................................. 2 
2a. Anal fin large with more than 40 rays. Lateral side of the body 
without a particular colour pattern, except for a narrow line in the 
humeral region. Dorsal region of the body dark ................ A. ucayalensis 
2b. Anal fin large with fewer than 40 rays. Colour patter distinctive, 
consisting of a narrow dark band along the side of the body, following 
the lateral line from the humeral region to the caudal peduncle, bordered 
above and below by two unpigmented bands .... A. n. sp (Walsh in press) 
1 b. Caudal fin truncated or slightly emarginate with the lobes rounded. Body 
broad behind the pectoral girdle ........................................................................ 3 
3a. Pectoral fin with a weak spine, not pungent, tapering to a flexible 
segmented tip. Pectoral fin with 13 to 16 branched rays ................................... 4 
4a. Body blue-grey with dorsal part dark and the lower sides clear grey. 
Caudal fin with a dark mark bordering the distal margin, no leaving any 
pale area (specimens from black waters dark pigmented) ...... A. brevifilis 
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4b. Body and fin s with numerous small rounded spot on a blue-grey 
bac kground , especiall y on th e head and dorsa l and lateral parts of the 
body. Caudal fin dark with a pal e area borderin g th e di stal marg in 
............... ..... ..... ............. ... ... ....... ... .. ... ... ..... .... ... ............. ... ..... A. pOlYStlctllS 
3b. Pectoral fin with a strong spine and 11 to 12 branched rays . Colour patteIll 
variable in adult specimens, but with a di stincti ve dark half-moon blotch on the 
upper lobe and a small oval spot on the lower lobe of the caudal fin .. A. magoi 
AGENEIOSUS BREVIFILIS VALENCIENNES 1840 
Ageneiosus brevifilis Valenciennes 1840, Histoire naturell e des Poissons 15 : 
242. 
Ageneiosus brevifilis (MBUCV -V -26989) 
The following synonyms are restlicted to the Orinoco basin: 
Ageneiosus brevifilis Mago-Leccia 1970, Ministerio de Aglicultura y Crfa, p. 
92 (citation); Cala, 1977, Lozania, Acta Zool. Col. 24: 11; Novoa af al . 1982, 
Coorp Venez. Guyana , p. 299; Lasso, 1988 , Me III , Soc. Cienc. Nat. La Salle 
48(130): 360; Wal sh, 1990, unpubli shed th es is, Uni v. Florida , p. 317: La so. 
1992, Mem, Soc. Cienc. Nat . La Sa ll e 52(138) : 19: Lasso & Caslrov iejo. 1992, 
AnnI s. Limnol. 28( I): 74: Lasso (! f al .. 1989 . Mem. Soc. Cienc. Na t. La Salle 
( 13 1- 132): 1.+5: Lasso (I f 01 .. 1995. Ac ta Bio i. Ve neL. 16( 1): -1- : Taphorn e f U/.. 
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1997, Vertebrates Actuales Fosiles Venez uela. (La M arca Ed.), Mus. Cin e. 
Teen. , Merida: 82 
Ageneiosus brevifilis, Uuvenil, MBUCV -V -21776) 
Orinoco specimens, Venezuela: MBUCV -V -4793 (two, 194-211 mm SL), 
Estado Apure, Cafio Cara-Cara, afluente del Rio Meta, 10-03-1967 ; MBUCV-
V -4 794 (one, 181 mm SL), Estado, Apure Cafio Cara-Cara , afluente del RIo 
Meta, 10-03-1967; MBUCV-V-11764 (one, 135 mm SL) , Estado, Apure, RIo 
Apure viejo, debajo del puente, antes del Hato "Las Guanotas" cerca de San 
Fernando de Apure AP; MBUCV-V-13143 (one, 128 mm SL) , Estado 
Amazonas, Costa Norte W . del cafio Araguita, 14-11-1979; MBUCV-V-13 254 
(one, 202 mm SL), Estado Delta Amacuro, Rio Orinoco , en Isla Rio abajo de 
Banancas, 11-11-1979; MBUCV-V-13605 (two, 298-309 mm SL) , Estado 
Gmirico, Rio Orinoco, Cabruta, 09-05-1968; MBUCV-V-19366 (one, 240 mm 
SL), Estado Amazona, Rio Mavaca, + 10 Km. Rio Arriba del Campo Base, 10-
03-1989; MBUCV-V-19422 (five, 221-272 mm SL), Estado Amazona, RIo 
Mavaca. Ca. Camp Base. 17-03-89; MBUCV-V-19429 (four, 241-285 mm 
SL), Estado Amazona, Rio Mavaca, camp. base, 17-03-89; MBUCV -V -19435 
(one, 230 mm SL), Estado Amazona, Rio Mavaca camp base, 09-03-89 ; 
MBUCV-V-21776 (one, 79 .6 mm SL), Estado Apure , Rio Arauca frente a 
Guayabal, 05-09-86 ; MBUCV -V-21777 (tree, 106.4-116.1mm SL), Estado 
Apure, Rio Arauca, 27-08-86 ; MBUCV -V -21778 (two , 275-290 mm SL), 
Estado Amazona, rocas en la costa oeste del Rio Casaqui are ca. 2 Km. rio 
Abajo de la boca del Rio Pamoni , 20-03-1987 ; MBUCV-V-23289 (three, 23.1 -
26.9 mm SL) , Estado Amazona, Rio Cunucunuma, ca. 40 Km. desde la boca 
en RIo Orinoco, 23-03-87 ; MB UCV-V-23403 (one, 272 mm SL) , Estado 
Amazona, RIo M avaca, Camp Base, 17-03-1 989; MB UCV-Y-23473 (one, 299 
mm SL), Estado Amazona, RIo Mavaca, Rio arriba de l Camp Base, 18-063 -89: 
MB UC Y -Y -23767 (two , 280-287 mm SL) Estado Apure, RIo Paya ra 1 Km . 
despues de San Reyes, 20-06-1 984; MBUCV-Y-23975 (two. 257-283 mm SL). 
Es tado Apurc, RIO Ap ure, La T igra,13-04-1978; MBU CV -V-23983 (one . 285 
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mm SL), Estado Gwirico, canetera Calabozo-Camagwin, Esteros de Camaguan 
Km. 270, 27-03-1982; MBUCV -V -23985 (one, 166 mm SL), Estado Apure, 
laguna de prestamo canetera Camagwin - San Fernando de Apure, aprox 1 Km. 
de alcabala de San Fernando de Apure, 19-11-1976; MB UCV -V -26989 (one, 
195 mm SL), Estado Amazonas, Rio Casiquiare a 1.5 hora de la boca del Rio 
Orinoco, 15-16-03-1987; MBUCV-V-19428, (one, 336 mm SL) Estado 
Amazona, Rio Mavaca, Ca. Camp, 17-03-1989; MNCG 34130 (one, 237.0 mm 
SL), Estado Apure, Rio Orinoco (Rio Caura) en Laguna Larga (6°32'N 
67°22'W); MNCG 32955 (two, 245.0-273.0 mm SL), Estado Gwirico, Rio 
Guariquito aguas aniba 4 Km aprox. de Medanos de Gomez (8°10'N 67°1' W); 
MNCG 25427 (tree, 270.0-3070 mm SL), Estado Amazonas, Rio Mavaca en su 
margen derecho (2°11 'O"N 65°6'0"W); MNCG 25430 (one, 295.0 mm SL), 
Estado Amazonas, Laguna al lado deecho del Rio Mavaca, cerca de la 
comunidad indigena Ketepabuey-Teri. (2°2'30"N 65°6'0"W); MNCG-25402 
(one, 300.0 mm SL), Estado Amazonas, Rio Mavaca en entrada a una laguna 
(2°0/30"N 65°6' 15"W); MNCG-26338 (two, 287.0-280.0 mm SL), Estado 
Apure, Laguna Larga, Rio Cinaruco (2°8'0"N 66°20'0"W); MNHS 6016 (one, 
250.0 mm SL), Estado Amazonas, Mavaca, alto Orinoco,l1-1981; MNHS 
7158 (one, 292.0 mm SL), Estado BoIfvar, Laguna La Isabela, Rio Orinoco, 
01-04-1976; MNHS 9191 (two, 214.0-271.0 mm SL), Estado Guarico, 
Camaguan, 05-04-1984. 
Diagnosis: A. brevifilis is distinguished from the other species of the genus by 
the following combination of characters. Pectoral fin not pungent, tapering in a 
flexible segmented tip (that condition is share with A. polystictus). Pectoral fin 
with 13 to 16 branched rays. Body broad after the pectoral girdle with the 
caudal fin truncated or slightly emarginated and lobes rounded. Colour pattern 
without spot or bands; the colour body is blue-grey with dorsal part dark and 
the lower side clear grey Quvenile specimens with a coloration of inegular 
blotches). Caudal fin with a broad dark band at the distal margin, not leaving 
any pale area. Some specimens from black waters are dark pigmented and can 
be confused with A. polystictus. Internally, this species is distinguished by the 
possession of an encapsulated swimbladder (in adults completely ossified and 
bilobed). This species is one the largest of the genus and in the Orinoco river 
has a certain importance in the fisheries of the region. A. brevifilis is similar to 
A. polys/ictus, but the body colour pattern and the caudal fin band are very 
distinctive. 
Conlnlents: Ageneioslis hUTUllis Valenciennes 1840, is widespread i n many 
basin in South America, including Orinoco, Amazon, Guyana anu Parana-
Paraguay. Walsh (1990) refelTcd to all the material as a single spccies. I 
hL'linL' that it is llL'l'L'ssary to establish an analysis in morL' uetail to uetermine 
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the status of the populations from the different drain age, espec iall y, becau e 
th e range of measurements given by Walsh (1990 , tabl e 25) is ve ry wide. 
ACENEIOSUS MACOI CASTILLO & BRULL 1989 
Ageneiosus l17agoi Casti llo & Brull , 1989 , Acta Bi oI. Venez. 12(3 -4): 73. 
The fo ll owing synonyms are restricted to the Orinoco basin : 
Ageneiosus l17agoi Machado-Allison , 1993 Uni v. Cent. Venez. , CDCH: 130; 
Lasso et af. , 1995, Acta BioI. Venez. 16(1 ). 
Ageneiosus vittatus Walsh , 1990, unpublish thesis; Taphom et aI. , 1997 , 
Vertebrates Actuales Fosiles Venezuel a. (La Marca Ed.), Mus. Cinc o Tecn. , 
Merida: 82. 
Comparative material : Ageneiosus vittatus Steindachner 1908 , UMMZ sin 
(one, 74.1 mm SL), Peru, Buen Suceso, quebrada Casana, Rfo Javarf, 05/20/93, 
J. Albert(Lot8); UMMZ sin (one, 81.3 mm SL), Peru, Buen Suceso, quebrada 
Casana. Rfo JavaIi, 05/20/93, J. Albert(Lot7) . 
AgeneiosllS 11lagoi (MBUCV -V -15666) 
Orinoco specimens , Venezuela: MB UCV -V-I 5666 (one, 155 ,0 mm SL). 
Es tado Guari co, CalTetera Ca labozo- Camaguan, Es teros de Camaguan. Km. 
270,27-3-82 (Holotype); MBUCV-V-5 350 (one. 150 mm SL), Estado Apu rc. 
Hat o La Horqu eta (ccrca de l Salllan ). Call o Capuchi no. 20-02- 1968: ~ 1 B L C\' -
V- 15679 (O Il C. 1~ 8 Illlll SL), Es tado GuJ ri co . Rfo POrlugucsa. e ll I ~l Ill ~lllg~l 
II 
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cerca de Camaguan, 23-05-1970; MBUCV-V-15680 (four, 168-165-167-174 
mm SL), Estado Guarico, Laguna Los Laureles, Esteros de Camaguan en la 
Raya, 27-06-1984; MBUCV-V-15681 (one, 150 mm SL), Estado Apure, 
carretera San Fernando - Arichuna, bajo el Puente sobre el Rio Manglar,18-0 1-
1980; MBUCV-V-15682 (three, 147-181 mm SL), Estado Gwirico, Cafio 
Falc6n, en La Raya, Carretera Calabozo - Camaguan, 15-05-1980; MBUCV -V-
15683 (three, 175-180 mm SL), Estado Guarico, Carretera Calabozo-
Camaguan Km. 268, margen izquierdo, cerca de Camaguan,12-08-1980; 
MBUCV-V-15684 (two, 153-175 mm SL), Estado Guarico, Esteros de 
Camaguan, Km. 268 margen izquierdo, 18-06-1980; MBUCV-V-15685, (four, 
158-194 mm SL), Estado Guarico, Laguna Los Laureles, frente a la Raya, 24-
04-1980; MBUCV-V-15686 (eight, 143-183 mm SL), Estado Guarico, Esteros 
de Camaguan Km. 268 margen izquierdo, 18-06-1980; MBUCV-V-15687, 
(Twenty, 131-175 mm SL), Estado Guarico, Esteros de Camaguan, Km. 275, 
margen derecho,18-06-1980; MBUCV-V-17622 (Twenty four, 105.7-143 mm 
SL), Estado Apure, Rio Apure frente a los Perros de Agua, 05-01-1983; 
MBUCV-V-15689 (one, 190 mm SL), Estado Falc6n, Laguna los Laureles, 
frente a la Raya 24-04-1980; MBUCV-V-15690 (four, 137-163 mm SL), 
Estado Guarico, Esteros de Camaguan, Km. 269 Camaguan, 14-02-1980; 
MBUCV-V-15691 (two, 146-150 mm SL), Estado Gwirico, Esteros de 
Camagmln, 06-1981; MBUCV-V-17626 (one, 152 mm SL), Estado Apure,17-
12-1984; MBUCV-V-21689 (one, 195 mm SL) Estado Apure, Rio Canaparo, 
Laguna de aguas negras boca del Cafio Las Varitas Ca 07° 75' W.,07-11-1989; 
MBUCV-V-21775 (three, 153-163 mm SL), Estado Guarico, Cafio Falc6n, en 
la Raya, Cerca de Camagwin, 28-03-1982; MBUCV-V-21779 (five, 135-160 
mm SL), Estado Merida, Rio Santo Domingo 15-02-1976; MBUCV-V-21853 
(one, 116-122 mm SL), Estado Gwirico, Rio Orituco, La Yorgen, 29-11-1991; 
MBUCV-V-23650 (one, 136 mm SL), Estado Apure, Cafio Manaticoto, en el 
Jobo sist. del Rio Apure, 09-03-1979; MBUCV-V-26982 (five, 135-153 mm 
SL), Estado Guarico, prestamo en los esteros de Camaguan; en la margen 
derecha de la Carretera Calabozo-San Fernando de Apure, 26-04-1982; 
MBUCV -V -26983 (three, 160-170 mm SL), Estado Guarico, Laguna Los 
Laureles. Esteros de Camaguan en la Raya, 27-06-1984; MCNG 12847 (eigth, 
109.3-163.0 mm SL), Estado Barinas, Rio Guasimito, en cruce de chalana al 
sur este de Arismendi (8°20/55"N 68°2/20"W); MCNG 19534 (one,144.0 mm 
SL), Estado Apure, Rio Apure a 200 mts del puente; MCNG 19545 (one 146.0 
mm SL), Estado Guarico, carretera Calabozo- Camaguan, Los Laureles; 
MCNG 19819 (seven, 90.7-134.0 mm SL), Estado Apure, area de Apurito, 
fundo la Floresta; MCNG-20557 (one, 144.0 mm SL), Estado Apure, Boca del 
Rio Apurito pozos aislados; MCNG 32954 (three,143.0-160.0 mm SL), Estado 
Guarico, Rio Guariquito aguas arriba, 4 km de Medanos de Gomez (8°10/0"N 
67°7/0"N); MCNG 27380 (two, 135.0-175.0 mm SL), Estado Portuguesa, Cafio 
Iguez (8°38/15"N; 69°22/15"W"); MCNG 8632 (one,134.0 mm SL), Estado 
P0l1uguesa, Cafio Maraca en el puente (8°49/0"N 69°23/0"W); MCNG 8438 
(two, 121.4-149.0 mm SL), Estado Apure, Prestamo al este de la Casa de los 
Modulo de la UNELLEZ (7°26/30"N 69°30/50"W); MCNG 30161 (eigth, 
I ~8.0-17S.0 mm SL), Estado Portuguesa, Cafio Iguez a 2 km del puente de 
papel6n (8()~8 /IY'N 69°S9/4S"W): MCNG 19503 (six,122.0-15-LO mm SL), 
Estado Apurc. Rio Apurc en zona de inundaci6n; MCNG 24072 (two.138.0-
149.0 mm SL), Estado Apurc, laguna EI Pozon; MCNG 2770:' (one, 14:',0 IllIll 
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SL), Estado Cojedes, RIO Camoruco al sur de Libertad (9°20/3"N 68°42/76"W); 
MCNG-29629 (one,127.0 mm SL), Estado Portuguesa, Cano Maraca, 60 km 
en la VIa Guanae- Guanarito; MCNG-19546 (one, 146.0 mm SL), 
Estado"Gu(lrico, II Crta Camaguan 2 km ant. Cantv; MCNG-I0809 (one, 144.0 
mm SL), Estado Barinas, Rio Apure al lado del puente de Bruzual (8°3/30"N 
69°19/40"W);MCNG 16094 (two,126.0-139.0 mm SL), Estado Cojedes, 
Agropecuaria San Francisco, Hato Pinero, en Cano Caguaral, no lejo de la 
Casa (8°55/20"N 68°4/10"W); MCNG 2004 (one 158.0 mm SL), Estado Apure, 
Modulo UNELLEZ, dique Noreste; MCNG 30282 (four, 129.0-165.0 mm SL), 
Estado Portuguesa, 2 km Aguas arriba del puente de papel6n; MCNG 27284 
(three, 98.5-120.6 mm SL), Estado"Portuguesa Cano Maraca en el puente de la 
carretera Guanare- Guanarito; MCNG 13709 (three, 66.9-109.5 mm SL), 
Estado Cojedes, Cano tierra Adentro, a 14 km al sur de la encrucijada EL 
Sombrero- Baul (9°25/o'40"68°/10/20"W); MCNG 8902 (two, 130.0-131.0 mm 
SL), Estado Portuguesa, Cano Iguez; MCNG 11594 (two,133.0-142.0 mm SL), 
Estado GWlrico, Rio Oeste de Guadatinajas, Probablemente rio Chirgua 
(9°3/20"N 67°5r50"W); MCNG 15890 (three, 133.3-185 mm SL), Venezuela; 
MCNG 436 (five, 116.0-202.0 mm SL), Estado Portuguesa, Cano Maraca, en 
el puente VIa Guanapito (8°49/50"N 69°20/20"W); MCNG 1173 (one, 137.0 
mm SL), Estado Portuguesa, Cafio Maraca, puente en la Via a Guanarito 
(8°49/50"N 69°20/20"W); MCNG 1731 (one, 172.0 mm SL), Estado 
Portuguesa, Cano Corozo seco, las Moritas, Frente de Melaport (8°50/0"N 
69°37/0"W); MCNG 1932 (one,152.0 mm SL), Estado Apure, prestamo a 2 km 
al sur de Bruzual (8°50/0"N 69°20/30"W); MCNG 2201 (two, 152.0-173 mm 
SL), Estado Apure, Modulo UNELLEZ, Cano la Vericas, dique noreste 
(7°29/50"N 69°31/10"W); MCNG 2093 (one, 215.0 mm SL), Estado Apure, 
m6dulos Corrales UNELLEZ, dique este parte norte (7° 3 r 40/N 69°35/ 40"W); 
MCNG 3850 (one, 190 mm SL), Estado Apure, M6dulos Corrales UNELLEZ, 
prestamo dique Este parte central (7°29/50"N 69°31 /10"W); MCNG 3738 (one, 
162.0 mm SL), Estado Apure, m6dulos Fernando Corrales UNELLEZ, dique 
Este (7°28/30"N 69°30'50"W); MCNG-5013 (four, 106.0-120.0 mm SL), 
Estado Apure, M6dulo Fernando Corrales UNELLEZ, dique interior 
(7°28/20"N 69°31/10"W); MCNG 6160 (one, 153.0 mm SL), Estado 
Portuguesa, Cafio Maraca, VIa Guanare- Guanarito (8°49/50"N 69°20/10"W); 
MCNG 8309 (three, 131-144 mm SL), Estado Apure, Cafio Maporal allado sur 
de los m6dulos de la UNELLEZ (7°25/20"N 69°35'40"W); MCNG 170028, 
(two, 131.7-157.2 mm SL), Estado Gu:irico, Estacion Camaguan, VIa Calabozo 
- Camaguan; MCNG 17000 (eigth,115.9-145.2 mm SL), Estado Apure, Rio 
Apure Fte. a los Perros de Agua; MNHS 5952 (two, 132.0-143.0 mm SL), 
Estado Gu:irico, Hato Terecai, Esteros de Camaguan, RIO Portuguesa, 27-02-
1982; MNHS 6285 (one, 138.0 mm SL), Estado Gu:irico, Esteros de 
Camaguan, 27-05-1981; MNHS 9043 (one, 138.0 mm SL), Estado Gu:irico, 
Camaguan, 05-04-1984; MNHS 11147 (one, 163.0 mm SL), Estado Apure, 
Laguna (margen derecho) entre cano Rabo de Iguana y Manirito, 28-10-1989; 
MNHS (one, 134.0 mm. SL) Estado Gu:irico, RIo GUaIiquito, 1 Km. RIo arriba 
de la desembocadura de Paso Caballo, 03-1982. 
Diagnosis: A. magoi is distinguished from the other species of the genus by 
the following combination of characters: pectoral fin with a strong spine and ii 
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to 12 branched rays. Colour patte rn variab le in ad ult specimens, but with a 
di stinctive dark half-moon blotch on the upper lobe and a small ova l Spot on 
the lower caudal lobe . (Some spec imens present a pigmented co lorati on, 
e specially those in captivity or in black water ri vers). 9 to 10 branchi os te aa l 
o 
rays; 11 to 16 gill-rakers, some of the gill rakers bifid . Anal fin with 4 
unbranched rays and 27 to 32 branched rays. Intern all y, thi s spec ies is 
di stinguished by the possession of an encapsulated swinbladder with a pair of 
cecae slightly prolonged. 
Comments: Ageneiosus magoi 1989 , has been recognised by Walsh (1990) as 
a population of A. vittatus alleging that "Since both populati ons are identical in 
all other morphological respects, they are here considered conspeci fic, and the 
difference in pectoral rays, if real, is attributed to infraspecific or geographical 
variation" . He claims that the high variation in pigmentation, whi ch was 
mentioned too by Castillo & Brull (1990) , is the reason to synon ymi sed A. 
magoi. According with the present study the A. magoi is a valid speci es 
(Royero, in preparation) , by a distinctive colour pattern , morphometri cs and 
meristic. 
AGENEIOSUS POLYSTICTUS (STEINDACHNER, 1915) 
Ageneiosus polystictus Steindachner 1915 Anz . Kais. Akad. Wiss. 46: 2 17 . 
;\gelleioslIs po/ystictlls (lVIB UCY -Y -23289) 
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The following synonyms are restricted to the Orinoco basin: 
Ageneiosus polystictus Walsh, 1970, unpublished thesis, Univ. Florida, p. 307 
(numerous 10calities).(This author commented the possible distribution in the 
Casiquiare river); Taphorn et al., 1997, Vertebrates Actuales Fosiles 
Venezuela. (La Marca Ed.), Mus. Cinco Tecn., Merida: 82 
Orinoco specimens, Venezuela: MBUCV-V-23284 (two, 260-282 mm SL), 
Estado Amazona, Rio Casiqiare ca. 1.3 Km. desde la Boca en Rio Orinoco, 16-
17-03-1987; MCNG 21959 (two, 234.0-265.0 mm SL), Estado Amazonas, 
Laguna a orillas del Rio Atacavi, a 32 Km. de confluencia con el rio Atabapo 
(3°4'0"N 67°15'0"W); MCNG 12266 (one, 297 mm SL), Estado Amazonas, 
Rio Siapa, aprox. 15 Km. rio arriba de Rio Casiqui are , (aprox. 2 Km. rio arriba 
de Cafio Chimoni) (2°5'0"N 66°20'0"W). 
Diagnosis: A. polystictus distinguished from the other species of the genus by 
the following combination of characters. It is very similar to A. brevifilis in the 
presence of pectoral spines not pungent, tapering to a flexible segment. Body 
broad behind the pectoral girdle with the caudal fin slightly emarginate and 
lobes rounded. Body and fins with numerous small rounded spots on a blue-
grey background, especially on the head and dorsal and lateral part of the body. 
Caudal fin dark with several rounded spots with a pale area bordering the distal 
margin and an anterior broad dark band at the base of the caudal fin. Internally, 
an encapsulated swimbladder is present as in A. brevifilis. This species is 
restricted to the upper Orinoco and Casiquiare river. 
Comments: Ageneiosus polystictus is here for the first time fully reported from 
the Orinoco river basin, and the population are sympatric with A. brevifilis. The 
specimens coming from black water river could be misidentified with A. 
bre\'~filis, but the colour pattern of the caudal fin is diagnostic. 
AGENEIOSUS UCAYALENSIS CASTELNAU 1855 
AgCIICioSllS llcayalensis Castelnau 1855 Annimaux nouveaux rares Recuellis 
Pedant I "Expedition dans les Parties Centrales de r Amerique du Sud, -\.9, plate 
17, Fig. 2. 
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The following synonyms are res tri cted to the Orinoco basin: Agell eiosus 
ucayaiensis Wal sh, 1990, unpubli shed th es is, Uni v. Florida , p. 288 (numerous 
localities); Lasso et ai., 1995 , Acta Bi o I. Venez. 16(1 ): 4; Lasso & Castroviejo , 
1992, AnnI s. Limnol. 28(1 ): 74; Machado-Alli son, 1993 Uni v. Cent . Venez., 
Ageneiosus ucayalensis (MBUCV· V· V .20820) 
CDCH, 130; Taphorn et al., 1997, Vertebrates Actuales Fosiles Venezuela. (La 
Marca Ed.), Mus. Cinc. Tecn., Merida: 82. 
Orinoco specimens, Venezuela: MBUCV -V -6606 (one, 280 mm SL), Estado 
Delta Amacuro, Cafio Araguao, Delta del Orinoco, 02-12-1971 ; MBUCV-V-
7566 (two, 97.2-160.0 mm SL), Estado Apure, Rio Apure 5 Km. rio arriba de 
San Fernando de Apure, cerca de la desembocadura del rio Portuguesa, 16-07-
1975 ; MBUCV-V-8757 (one, 12S mm SL), Estado GWlrico , Rio Apure cerca 
de San Femado de Apure, 09-0S-1975 ; MBUCV-V-8763 (one, 144 mm SL), 
Estado Guarico Rio Portuguesa, en La boca del Rio Tiznados , 08-05-197S ; 
MBUCV -V -881 0 (one, 180 mm SL) , Estado Guarico, Rio Portuguesa, cerca de 
La Manga, Camaguan, 06-0S-197S ; MBUCV-V-9696 (two, 39.9-98.0 mm SL), 
Estado Guarico , Cafio Falc6n , Prestamo 6 Km. antes de Camaguan, 19-11-
1976; MBUCV -V -9713 (two, 7S.0-13 .1 mm SL), Estado Gualico, Cafio Falc6n 
Laguna Pres tamo, ca. 01-S Km antes de Camaguan, 10-1 2-1976 ; MBUCV-V-
9603 (two, 86.3 -97 .6 mm SL) , Estado Guarico , Rio Apure Boca del RIo 
Apurito, 29-10-1976 ; MBUCV-V-l1S01 (five, 126.0-172.0 mm SL), Estado 
Apure, RIo Manglar en e l puente Can etera San Femando de Apure-Alichuma, 
18-0 1-1980: MBUCV-V-11761 (one, 100.8 mm SL) , Estado Apure , RIo Apure 
vie jo, debaj o del Puente , antes de l Hato "Las Guamatas" cerca de San 
. . 
Fernando de Ap ul"e, 12- 10- 1979: MBUC V-V - 12004 (one 115.4 mm SL). 
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Estado Delta Amacuro, Laguna Coporito, Aprox 25 Km. SE de Tucupita, 20-
02-1978; MBUCV-V-13185 (one, 152.0 mm SL), Estado Apure, boca del Rio 
Apurito, margen oriental del rio, 24-05-1982; MBUCV -V -13195 (tree, 91.0-
173.0 mm SL), Estado Bolivar, Laguna al Sur de la Isla Isabela, entre Palua y 
Ciudad Bolivar, 07-11-1979; MBUCV-V-13257 (one, 123.0 mm SL), Estado 
Delta Amacuro, Rio Orinoco, en Isla rio abajo de Barrancas, 11-11-1979; 
MBUCV-V-13380 (one, 99.0 mm SL), Estado Delta Amacuro, Rio Orinoco, 
extremo Oeste del Cano Tres Canos, canal principal; N. de la Isla Tres Canos, 
19-02-1978; MBUCV-V-13382 (one, 83.6 mm SL), Estado Delta Amacuro, 
Rio Orinoco, arriba del cano Tres Canos, 19-02-1978; MBUCV-V-13725 (two, 
112.7-118.6 mm SL), Estado Delta Amacuro, Rio Orinoco, Boca Grande, E. de 
la Boca del rio. Mi: 48, 20-11-1979; MBUCV-V-15475 (one, 99.4 mm SL), 
Estado Delta Amacuro, Laguna Coporito cerca de Tucupita, 20-02-1978; 
MBUCV-V-15941 (one, 67.9 mm SL), Estado, Bolivar, Rio Orinoco, playas, 
canales, lagunas e islas cercanas al Puerto Las Majadas (confluencia del 
Orinoco con el Caura), 23-11-1985; MBUCV-V-17972 (four, 29.3-43.6 mm 
SL), Estado Bolivar, Rio Orinoco cerca de la Boca del Rio Caura, 22-11-1985; 
MBUCV-V-20820 (one, 141.0 mm SL), Estado Apure, Rio Capanaparo, 
Laguna de aguas negras, boca del Cano las Varitas (ca. 07° 2.S'N 67°75'W), 
10-01-1991; MBUCV-V-23766 (three, 2080-250 mm SL), Estado, Apure, Rio 
Payara 1 Km. despues de San Reyes, 20-06-1984; MBUCV-V-24761 (one, 
1550.0 mm SL), Estado Delta Amacuro, old Shipping Channel, S of isla 
Portuguesa, Rio Orinoco deep atation a 20 fathone, 20-02-1978; MBUCV-V-
26977 (eleven, 29.9-99.4 mm SL), Estado Apure, Rio Apure viejo, Matadero 
Municipal, hacia la boca del Rio Ruende, 22-10-1983; MBUCV-V-26978 (one, 
128.0 mm SL), Estado Apure, Laguna Jarina, 07-08-1984; MBUCV-V-26980 
(thirty three, 32.7-104.3 mm SL), Estado Apure, Rio Apure, viejo matadero, 
22-10-1983; MBUCV-V-26984 (one, 209.0 mm SL), Estado Delta Amacuro, 
Rio Orinoco, Canal Principal cerca km. 150, 18-02-1978; MBUCV-V-26985 
(one, 191.0 mm SL) Venezuela Estado Bolivar, Laguna en la Isla Isabela entre 
Pallia y Ciudad Bolivar, 07-11-1979; MBUCV-V-26987 (two, 186.0-220 mm 
SL), Estado Amazonas, Rio Negro raudal de Mabahate entre San Carlos de Rio 
Negro y boca del Caciquiare, Dept Rio Negro, 06-05-1981; MBUCV-V-26988 
(three, 39.1-81.8 mm SL), Venezuela Estado Bolivar, Rio Orinoco cerca de la 
boca del Rio Caura ca. (07°38'N64°32"W), 22-11-1985; MCNG 11075 (one, 
103.6 mm SL), Estado Barinas, Rio Suripa a 1 Km. rio abajo de la boca de 
Anaro (7°46'30"N 700 56'0"W); MCNG 19505 (tree,114.0-136.0 mm SL), 
Estado Apure, Rio Apure en zona de inundacion; MCNG 32764 (one, 184.0 
mm SL), Estado GWlrico, Rio Giariquito 2 Km. aguas arriba de la 
desembocadura con el rio caujarito; MCNG 25531 (two, 126.0-167.0 mm SL), 
Estado Apure, Boca Apurito; MCNG 11332 (two, 134.0 mm SL), Estado 
Barinas, Rio Caparo en Guayabo, a 20 Km. rio abajo de EI Canton (7°29'30"N 
71°T50"W); MCNG 11990 (seven, 98.8-135.0 mm SL), Estado Barinas, Rio 
Caparo, aniba de Los Mangos en un banco de arena fangoso (7°3S'50"N 
7004T50"W); MCNG 19617 (ten, 114.8-230.0 mm SL), Estado Apure, Rio 
Apure, Isla Apurito; MCNG 32806 (one, 315.0 mm SL), Estado GWlrico, 
Pat"que Nacional Aguaro-Guariquito, rio CaujaJito, entre la desembocadura del 
rio Guatiquito, hasta 6 Km. aguas abajo; MNHS 006 (two, 65.0-90.0 mm SL ), 
Estado Apure, Rio Apure- Mango Verde, 18-08-1951: MNHS 009 (one, 59.2 
mm SL), Estado Apure, Rio Apure (San Fel11ando de Apure), 20-01-1951; 
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MNHS 4680 (four, 162.0-185.0 mm SL), Estado Delta Amacuro, Cafio 
Macareo, Delta del Orinoco, 25-11-1986; MNHS 5779 (four, 35.7-147.0 mm 
SL), Estado Delta Amacuro, Desembocadura del cafio Macareo, Delta 
Orinoco,16-18-11-1988; MNHS 5861 (two, 143.0-152.0 mm SL), Estado Delta 
Amacuro, Isla del Barril, frente Cafio Guayo, 15-02-1985; MNHS 6262 (two, 
51.2-62.6 mm SL), Estado Delta Amacuro, Desembocadura del Delta del 
Orinoco, 20-01-1989; MNHS 9521 (two, 104.0 mm SL), Estado Delta 
Amacuro, Cafio Manamo Delta del Orinoco, 03-09-1981; MNHS 9536 (one, 
102.2-110.0 mm SL), Estado Delta Amacuro, Cafio Manamo, Delta del 
Orinoco, 23-05-1981; MNHS 9787 (one, 136.0 mm SL), Estado Delta 
Amacuro, Cafio Monicoco, Cafio Winikina,30-08-1991; MNHS 9781 (one, 
196.0 mm SL), Estado Delta Amacuro, Cafio Winikina, cerca comunidad 
Morichitos, aprox. 88 Km. de la Desembocadura; MNHS 9526 (one, 221.0 mm 
SL), Estado Delta Amacuro, Cafio Manamo, Delta del Orinoco,03-09-1981; 
MNHS 9959 (tree, 133.5-249.0 mm SL), Estado Delta Amacuro, Cafio 
Winikina, Canal Principal,03-03-1993; MNHS 11143 (one, 103.5 mm SL), 
Estado Apure, Cafio Guaritico, entre Fdo. C. Herrera y confluencia con el 
Apure, 23-08-1990; MNHS 11144 (two, 52.5-59.4 mm SL), Estado Apure, 
Cafio Guaritico (Fondo del Canal Principal entre las Ventanas y boca del RIO 
Apure),18-07-1990; MNHS 11145 (one, 135.0 mm SL), Estado Apure, Cafio 
Guaritico entre Fundo Las Ventanas y C. Herrera (playas), sin fecha; MNHS 
11146 (two, 150.0-162.0 mm SL), Estado Apure, Cafio Macanillal entre la 
Tapa y el Gabanal, 26-04-1989. 
Diagnosis: Ageneiosus ucayalensis is distinguished from other species by the 
following combination of characters: a high number of anal fin rays (34 to 38 
branches rays); tympanum covered by epiaxial muscle; numerous, flattened 
and serrated gill rakers on the first arch (4 to 7 on the ceratobranchial and 11 to 
14 on the epibranchial). The body of this species is recognisable because it is 
very elongated and compressed, with the caudal fin deeply forked. 
Comments: Walsh (1990) shows a extensive distribution range for this 
species, including the Amazon and Orinoco basins. However the population of 
A. ucayalensis from the Orinoco river seems to be different from that of the 
Amazon. Two specimens from the Ucayali river (UAT 174), had fewer gill 
rakers (2110) and the upper mandible was more pronouced than in specimens 
from the Orinoco. However, it is necessary to do a further study to know the 
status of the population from the Orinoco. 
AGENEIOSUS N. SP. WALSH (In press) 
The following synonyms are restricted to the Olinoco basin: 
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Ageneiosus sp . Wal sh, 1970, unpubli shed thesis , Uni v. Florida, p. 264 
(desc ription , not name given) . 
Orinoco specimens: Venezuela: MB UCV-V-1141 8 (two , 144.0-1 560 mm SL) 
Estado Amazona, RIo Negro, raudal abajo de la boca dell a sigui ente , ca. 10 
Km. N de San Carlos de RIo Negro , 06-051978 ; MBUCV-V-16956 (one, 72.5 
mm SL) Rio Sipapo de Arena y Piedra, 1-4 km. arriba de Pendare 12-11-1985. 
MCNG 25985 ; MCNG 26181 
Diagnosis: The diagnosis and the description of this specIes was gl ven by 
Walsh (1990 , p. 264) . However I am giving a diagnosis accordin g to the 
specimens study here: Ageniosus sp . (Walsh, in press) is di stingui shed from the 
other species of the genus by the following characters: anal fin large with fewer 
than 40 rays; body elongate and compressed, with the caudal fin deeply forked . 
Colour pattern distinctive, consisting of a narrow dark band along the lateral 
side of the body, following the lateral line from the humeral region to the 
caudal peduncle, bordered above and below by two unpigmented bands. 
Ageneiosus n. sp (MBUCV-V-11418) 
Conlments: Walsh (1990) gives a di stribution of thi s species in the lower 
and middl e Amazon , and the upper Rio Negro . Here, the di stributi on I S 
ex tended to th e Orinoco river basin , Casiq ui are liver and upper Ri o Negro . 
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AMPLEXIGLA NIS2 gen. nov. 
T ype spec ies: Auchenipterus insignis Stei ndac hn er 1878 
Diagnosis: The genus Amplexiglanis is differentiated fro m the other genera of 
th e family Auchenipteridae by the presence of swimbl adder with two laroe 
b 
globose caeca pointed backwards; and a large an d narrow fontanelle occup yin g 
the m ain part of the frontals and mesethmoid. Additionally it is recognised by 
the following combination of characters: dimorphic males with the maxill ary 
barbel ossified; and dorsal fin enlarged with the faculty to rotate forwards the 
dorsal spine more than 90°. 
Amplexiglsnis insignis (Maracaibo basin, MBUCV -V -26989) 
Comments: In the present study are treated different species of the genus 
"Parauchenipterus" (sensu Mees , 1974) or "Trachelyopterus" (sensu Ferraris , 
1988), including Parauchenipterus galeatus , P. peloichthys and 
Trachelyopterus coriaceus, generall y pl aced in the same genus (Ferraris , 1988) 
and also studied was the species Parauchenipterus insignis. According to the 
phylogenetic analysis in the present stud y, Parall chenipterus (sensu stri cto) is 
the sister group of Trachelyoprerll s, and AlI1plexiglanis is the sister group of the 
c lade formed by th e genera Terrall elllClticlzrhys and Ageneiosll s. 
2 Ety mo logy: fro m the latin {I 1/11)/exlI s = braced, and g/a llis referr ing tu ca tfi sh. The name rcrcr :-, 
to the ch:lracteri sti c o r the males embrac ing the klllaie during cop ulati on 
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It is necessary to study the systematics of this genus, but, according to the 
literature and the material revised here, the species are listed below, indicating 
that Amplexiglanis magdalenae is a synonym of A. insignis because A. 
magdalenae is the females of A. insignis. The genus includes the following 
specIes: 
l)Amplexiglanis insignis (Steindachner 1878) 
Amplexiglanis magdalenae (Steindachner 1878) 
2) Amplexiglanis amblops (Meek & Hildelbrand 1913) 
3) A mplexiglan is fisheri (Eigenmann 1916) 
4) Amplexiglanis peloichthys (Schultz 1944) 
5) Amplexiglanis badeli (Dahl 1955) 
6) Amplexiglanis teaguei Devincenzi 1942 
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ASTEROPfIYSUS Kner 1858 
Asterophysus Kner 1858. Sitzungber. Akad. Wiss. Wien 26(373): 402. Type 
species by monotypy: Asterophysus batrachus Kner 1858. 
Astrophysus Bleeker 1858. Acta Soc. Sci. Indo-NeerI., 356 [Also published as 
separated: Ichthyologyiae Archipelagi Indici Prodromus, Vol 1. Siluri. 
Vatabia,]; type species: Asterophysus batrachus Kner 1858, misspeling. 
Diagnosis: The genus Asterophysus is distinguished by a set of autopomorphic 
characters: peopercular-quadrate orientated posteriorly; premaxilla elongated 
with numerous rows of villiform teeth; the roof of the oral cavity with a 
conspicuous tooth plate, constituted by the anterior elongation of the upper 
pharyngobranchial tooth plate. Gape of the mouth great, extending beyond the 
posterior part of the eye. 
Other diagnostic characters are: the pectoral fin short, with 7 to branches rays; 
pelvic fin with 9 to 10 branched rays; anal fin with 3 unbranched rays and 11 to 
12 branched rays. Additionally, the anterior part of the body is voluminous 
with the capacity to increase the volume of the body in live specimen by 
swallowing of air into the gut. 
ASTEROPHYSUS BATRACHUS KNER 1858 
Asterophysus batrachus Kner 1858. Sitzungber. Akad. Wiss. Wien 26 (373): 
403, pI. 5, fig. 13. 
The following synonyms are restricted to the Orinoco basin: 
Asterophysus batrachus Hurtado & Bermudez 1976. Mem. Soc. Cienc. Nat. La 
Salle 36 (104): 175 (Rio Caroni). Royero 1993. Acta Cient. Venez. 14 (3): 69, 
fig. 1 (Orinoco drainage) Royero et al. 1993 Acta Cient. Venez. 14 (3): 53 (Rio 
Atabapo); Taphom et al., 1997, Vertebrates Actuales Fosiles Venezuela. (La 
Marca Ed.), Mus. Cinco Tecn., Merida: 83. 
Type nlaterial: ASfcroplzysus bafraclzus Kner 1858, NWM-.t7515, (syntype) 
one, 188.7 mm SL. Brazil, Marabitanos; NWM-47516, (syntype). one, 192.0 
mm SL, BraziL Marabitanos. 
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Asterophysus batrachus (MBUCV-V-lS272) 
Orinoco specimens, Venezuela: ANSP-158294, three, Bolivar State, 
confluence of Rio Orinoco and Rio Caura (Las Piedras) , 23-11-1985; ANSP-
160303, one, BolIvar State, Cafio (posible Cafio Curimo) feeding Rio Caura 
near confluence of Rio Caura - Rio Orinoco, 22-11-1985 ; ANSP-160381 , one, 
BolIvar State, backwater at Rio Caura near Puerto Las Majadas, 23 -11-1985 ; 
MAC-PA Y-1961, one (246.8 mm SL) , Amazonas State, Isla Guanaguanare , 
Rio Atabapo, 28 February 1990; MAC-PA Y-s/n one (250 mm SL) , , Amazonas 
state, Rio Orinoco, Albarical , via Pto. Ayacucho - EI Buno, 10-11-1985; 
MCNLS-s/n one (150 mm SL), BolIvar State, Balneario Ac apul co, margen 
derecha de la desembocadura del Rio Caroni, 17-9-1974; MBUCV-V-
11329,one (112.3 mm SL), Amazonas State, Cafio Daguiapo, ttibutary of the 
Casiquiare river, 2-02-1978; MBUCV -V -15 272, two (73 .3 -96 .0 mm SL), 
Bolivar State, Cafio Rodeo, 100 Kms . E. of the Maripa, Canetera Ciudad 
Bollvar-Caicara, 21-11-1985 ; MBUCV -V -sin, one, Amazonas State, Rio 
Orinoco, Puerto Ayacucho, 04-1994; MBUCV-V-s/n , one, Rio Orinoco, boca 
del Rio Samariapo en el Olinoco, Samariapo, 20-07-1992. 
Diagnosis: The same as the genus. 
Conlnlents: This species was treated as very rare in the absence of co ll ec ti ons 
(Britski & De Figueredo, 1970), but Royero (1993) recorded a broad 
geographical distribution in the Orinoco river. After Kner (1858) there is no 
systemati c account for thi s species. Because of this , a brief descripti on of 
ASlerophysus batraclllls is present here. It is a re lative large aucheniptelid 
catfish reachin g 250 mm standard length . T he morph ology of the body is 
unique in thi s group with a we ll e longa ted mandibl e and dee p and ma \ VC 
body. 
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Body short, with the ventral regIon rounded and voluminous. Depth of the 
body greatest than width. Head big, three times in the standard length. Dorsal 
profile flat, slightly blunt at nuchal region; space between nostril somewhat 
concave. Bones of the cranial roof covered by thin skin, surface not granulated 
with only small longitudinal groves. Fontanelle elliptic. Anterior nostril 
tubular, placed near the border of the upper jaw. Posterior nostril tubular with 
an anterior flap. 
Nuchal plate with a well developed lateral process, pointed forward, occupying 
the main part of the dorsoposterior region of the humeral region. 
Mouth well developed, the distance between the buccal rictus as the predorsal 
length. Gape of the mouth large extending beyond the posterior part of the eye. 
Lower jaw considerably longer, with 7 to 10 rows of villiform teeth at the 
symphysis. Upper jaw with a narrow band of 10 to 13 rows of villiform teeth. 
Tongue well developed, its dorsal surface and the wall of the oral cavity 
pigmented with scattered melanophores. The roof of the oral cavity with a 
conspicuous tooth plate, formed by the anterior elongation of the upper 
pharyngobranchial tooth plate. 
Eyes lateral, relatively small, covered with skin, equal to intranarial distance, 
and four times in interorbital width. Maxillary barbels reaching the tip of the 
cleithral process. External mental barbell beyond the posterior part of the 
pectoral fin base. Internal mental barbels passing beyond the base of the 
external. 
Dorsal fin ii-6, with a short and sharp serrate spine in both sides. In the small 
specimens (74.0 - 94.3 mm SL) between 9 to 11 serrate, in the syntype series 
15 to 12. Posterior serration no well developed. In spite of the lower number of 
specimens, it seems that the number of serrae increase with size of fish. 
Pectoral fin short, not reaching the origin of the pelvic fin and strongly serrated 
on both sides (11 to 16 anterior serrations and 11 to 13 posterior). 7 or 8 
branched rays: in some specimen i-7 in the left side and i-8 in the rights. 
Pelvic fins separated in ventral midline, implanted behind the vertical of the 
posterior end or the dorsal base. One umbranchcd ray and 9 or 10 hranched 
2.+1 
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rays. Anal fin short, with 3 umbranched rays and 11 or 12 branched rays. 
Peduncle well differentiated. Caudal fin forked with the posterior border of the 
lobes rounded. Cleithral process short, slightly pointed upwards. Pectoral pore 
conspicuous, located below at the middle of cleithral process. Gill-openings 
continued slightly downward of the insertion of the pectoral spine. 
Colour in alcohol: Head and dorsal part of the body grey, pale below. The 
ventral region between the chin and the anus without pigmentation. A narrow 
band of melanophorus on the lower jaw, more concentrated and slightly 
forward on the symphysis. Dorsal and pectoral spine dark. Dorsal, pectoral, 
pelvic and anal slightly grey, more pigmented on the branched rays. A small 
dark grey band between the eye to the rictus. The type specimens have lose the 
pigmentation. 
Sexual dimorphism: In all specimens studied there were no secondary sexual 
modification on the barbels, nuchae, dorsal and pelvic fins. The type material 
of Asterophysus batrachus comprises two adult specimens, a male (NMW-
47516, 195.6 mm SL) and female (NMW-47515, 188.5 mm SL). The 
urogenital papillae of the male ends on a large tube lying on the anterior part of 
the unbranched rays, just to the ends of the anterodistal part of the anal fin. The 
female shows a very conspicuous genital opening (pseudovagina), located 
posterior to the anus, with a small urinary papillae on the posterior part of the 
genital opening, in front of the origin of the anal fin. This specimen has gonads 
not well developed 
Distribution: the distribution includes the upper Rio Negro, Casiquiare river 
and the upper, middle and lower Rio Orinoco, near the main channel of big 
nvers. 
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Morphometries and meristies of Asterophysus batrachus (A, NMW 47516: B, 
NMW 47515; C, MBUCV-V-15273; D, MBUCV-V-15273) 
Morphometric A B C D AVER. SD 
Standard Length 191,6 188,7 74,0 94,3 
Snout.dorsal fin origin (a) 27,6 27,9 31,9 31,0 29,6 1,9 
Snout.pectoral fin origin (b) 32,9 33,6 32,8 34,0 33,3 0,5 
Dorsal fin origin-pectoral fin origin (c) 25,6 25,1 29,3 29,3 27,3 2,0 
Dorsal fin origin-tip cleithral process (d) 19,4 20,5 22,5 22,4 21,2 1,3 
Pectoral fin origin-tip cleithral process (e) 10,9 9,4 14,6 12,8 12,0 2,9 
Dorsal fin origin-posterior dorsal fin (0 15,5 16,4 16,9 16,5 16,3 0,5 
Posterior dorsal fin-tip cleithral process (g) 21,1 19,5 23,4 24,0 22,0 1,8 
Posterior dorsal fin-pelvic fin origin (h) 26,7 31,7 38,2 41,1 34,4 5,6 
Pelvic fin origin-tip cleithral process (i) 30,2 28,9 28,4 33,6 30,3 2,0 
Pelvic fin origin-pectoral fin origin U) 37,4 32,4 35,0 39,6 36,1 2,7 
Posterior dorsal fin anal fin origin (k) 38,1 37,1 38,5 38,4 38,0 0,6 
Anal fin origin-pelvic fin origin (1) 19,6 14,1 14,4 18,4 16,6 2,4 
Posterior dorsal fin-posterior adipose (m) 39,1 44,0 41,5 42,7 41,8 1,8 
Posterior adipose-pelvic fin origin (n) 38,0 34,7 36,1 40,1 37,2 2,1 
Posterior adipose fin-anal fin origin (0) 25,0 22,3 22,0 24,1 23,4 1,2 
Posterior anal fin anal fin origin (p) 15,1 13,0 14,1 14,8 14,2 0,8 
Posterior adipose-posterior anal fin (q) 13,2 12,2 11,1 11,0 11,9 0,9 
Posterior adipose-end of hypural (r) l7,6 17,5 l7,7 14,9 16,9 1,2 
End hypural-posterior anal fin (s) l7,8 l7,5 l7,7 15,9 17,2 0,8 
Interorbital width(t) l7,1 18,0 19,0 18,3 18,1 0,7 
Intercleithral width(u) 33,20 32,1 34,0 36,8 34,0 1,7 
Intranarinal width( v) 12,5 13,1 12,9 12,3 12,7 0,3 
Internarinal width(w) 4,4 4,24 4,0 3,8 4,1 0,2 
Dorsal spine length 22,1 20,3 
Pectoral spine length 25,8 24,2 
Meristic 
Dorsal fin rays ii-6 ii-6 ii-7 ii-6 
Pectoral fin rays i-8 i-7/i-8 i-8 i-7 
Pelvic fin rays i-9 i-9 i-9 i-lO 
Anal fin rays iii-12 iii -12 iii-12 iii-II 
Caudal fin rays i-7-8-i i-7-8-i i-8-7-ii i-8-7-i 
Dorsal spine serration( anter.) 15 12 9 11 
Dorsal spine serration (post.) 5 3 3 6 
Pectoral spine serration (anter.) 16 16 11 11 
Pectoral spine serration (post.) 12 13 9 9 
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AUCHENIPTERICHTHYS BLEEKER 1862 
Auchenipterichthys Bleeker 1862. Atlas Ichth. 2: 7 Type especies: 
Auchenipterus thoracatus Kner 1858, by original designation. 
Diagnosis: The genus Auchenipterichthys is recognised by the following 
combination of characters: dorsal and pectoral fin with numerous serrations on 
the anterior margin: in adult specimen there are more than 30 antrorse 
serrations in both fins. Caudal fin obliquely truncated with the upper lobe 
longer. Lateral line on the caudal fin broadly bifurcated on the branched rays. 
Epiotic process unbranched; swimbladder with a single posterior caeca. 
Key to the species of Auchenipterichthys3 
la. Coracoid covered ventrally with skin .......................................................... 2 
2a. Body colour gray brown in preserved material, with small pale area 
on the lateral line or neuromast of the body ...................... A. longimanus 
2a. Body colour represented by numerous rounded spots. In large 
specimens a large brown zig-zag band on the lateral line of the body 
................................................................................................ A. punctatus 
lb. Coracoid ventrally exposed ................... A. thoracathus (Amazon drainage) 
AUCHENIPTERICHTHYS LONGIMANUS (GUNTHER 1864) 
Auchenipterus longimanus Gunther 1864 Cat. Fish, Brith. Mus. 5: 195 
The following synonyms are restricted to the Orinoco basin: Taphom et al., 
1997, Vertebrates Actuales Fosiles Venezuela. (La Marca Ed.), Mus. Cine. 
Tecn., Merida: 83 
Type material: BM (NH) 1849.11.8.?, Three (104.6-135.0), Barasil, Rio 
Capin, Para. 
:I Including !illchcllipt('lichth\'s thowc(Jtlls (Kner 1858) from Brazil. Ferraris (1988) menti(ll1eJ 
:\. cOl"{[coidcllS (Eigenmann & Allen, 19'+'+). but al'curding to the original descnrlton. thIs docs 
not seems to be a mcmber llf this genus. 
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Auchenipterichthys longimanus (MBUCV -V -11209) 
Orinoco specimens,Venezuela: MBUCV-V-I0851 (two, 46.9-66.9 mm SL), 
Estado Amazonas, Morlchal Pozo Azul, 35 kIn. en de Puerto Ayacucho,12-04-
1968; MBUCV-V-I0854 (flve, 58.1-61.6 mm SL), Estado Gwirico, RIo 
Aguaro, al W. de Santa Rlta, 25-03-1969; MBUCV-V-11209 (one, 115.5 mm 
SL), Estado Amazonas, RIo Negro, raudal abajo de la boca del Caclqulare, 
aprox 10 kIn. N de San Carlos de RIo Negro, 06-05-1978; MBUCV-V-13911 
(seven, 31.7-63.0 mm SL), Estado BolIvar, Quebrada cerca de Pararuma, 1954; 
MBUCV-V-13912 (one, 52.3 mm SL) , Estado Guarlco, RIO Aguaro al oeste de 
Santa Rita, 25-03-1969; MBUCV-V-15787 (one, 47.3 mm SL), Estado 
Bolfvar, Cano (posiblemente cano Corimo) tributario del RIO Caura, cerca de la 
boca del Caura, 22-11-198; MBUCV-V-17756 (one, 53 .3 mm SL) , Estado 
Bolfvar, Cano Rodeo , 100 kIn. E.de la Estaci6n de Gasolina en Maripa, carrera 
Caicara del Orinoco, 21-11-1985; MBUCV-V-18216 (ten, 41.5-64.0 mm SL) , 
Estado Bolivar, RIo Caura, en el paso de Chalana,05-1985 ;; MBUCV-V-19110 
(one, 58.7 mm SL), Estado Anzuategui, Tineo, Soledad, 30-05-1988 ; 
MBUCV-V-21691 (one, 78.9 mm SL), Estado Apure, RIO Capanaparo, laguna 
de Aguas Negras, boca del cano Las VaIitas (Ca.7° 2,S'N 67° 7S'W), 07-11-
1984; MBUCV-V-24978 (nineteen, 29.5-53.7 mm SL), Estado Amazonas, RIo 
Orinoco en la Isla Cupaven, 29-01-1991; MBUCV-V-24994 (one , 65.1 mm 
SL), Estado Amazonas, Cano Guasuriapana, S. Fernando de Atabapo, 28-01-
1991; MBUCV -V-25389 (thirteen , 33.2-54.2 mm SL) , Estado Amazonas, 
Laguna "Pavon", RIo Ventuarl a 112 hora de la boca, 24-01-1991 ; MBUCV-V-
26891 (eleven, 43.0-60.9 mm SL), Estado Apure, RIo Claro entre Cunaviche y 
Capanaparo, 28-02-1991; MBUCV -V -27720 (one, 119.0 mm SL), Estado 
Amazonas , RIo Mavaca, base camp. Exp. Tapirapec6 , 15-16-03-1989; 
Colonlbia: MBUC- V-V -18363 (two, 88.9 mm SL), Departamento del 
Vichada, RIo Tomo, en Los Aceiticos ca. 10 km . de l Centro de l INDEREN . 
05-03-1988 
Diagnosi s: Af{cll ~lIipl e ,.icllf/lYS /ollg illl([lIf{S I S distingui shed rrom th e other 
spec ies by th c ro ll ow in g c harac te rs : lower s Ll rrace or th c coraco iu Clwc rc u 
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ventrally with skin; body colour grey brown in preserved material, with small 
pale area on the lateral line or neuromast of the body, large specimens being 
completely dark. 
Comments: This species is distributed in the lower and upper Orinoco river, 
but the population from the Orinoco llanos (lower Orinoco) is relatively 
distinct, being smaller and with a characteristic small pale area on the lateral 
line or neuromast of the body and a band on the margin of the caudal fin, 
whereas the specimens of the upper Orinoco have the body completely dark. 
AUCHENIPTERICHTHYS PUNCTATUS (VALENCIENNES 1840) 
Auchenipterus punctatus Valenciennes 1840 Hist. nat. Poiss.15: 219, Brazil. 
Auchenipterichthys dantei Suares Porto 1994. Ichthyol. Explor. Freshwaters 
5(3): 282. 
Auchenipterichthys punctatus Royero & Hureau 1997. Cybium 20(4): 374. 
The following synonym are restricted to the Orinoco basin: 
Taphorn et al., 1997, Vertebrates Actuales Fosiles Venezuela. (La Marca Ed.), 
Mus. Cinco Tecn., Merida: 83 
Type material: Auchenipterichthys punctatus (Valenciennes, 1840), MNHN 
B.216 (one, 135.3 mm SL., Holotype), Brazil. For the status of the type 
specimens see Royero & Hureau (1997); Auchenipterichthys dantei Suares 
Porto 1994, MZUSP 43332 (one, 156.2 mm SL, Holotype), Rio Negro, Brazil. 
Orinoco specimens: Venezuela: MBUCV-V-14974 (one, 59.2 mm SL), estado 
Amazonas, Pozo de Lucas, afluente del Rio Orinoco 7 kIn S. de San Fernando 
de Atabapo, 08-04-1982; MBUCV-V-25436 (one, 153.8 mm SL), estado 
Amazonas, Isla de Sapo en el Rio Atabapo, 28-01-1991; MAC-PAY 350 (one, 
91.7 mm SL), estado Amazonas, Rio Negro, Raudal de Mavahate, entre San 
Carlos y la boca del Casiquiare, 6-05-81; MAC-PAY 648 (one, 74.4 mm SL), 
estado Amazonas, Cafio Platanillal, 50 Km S. de Puerto Ayacucho, via 
Samariapo, 02-04-83; MAC-PAY 1696 (one, 74,0 mm SL), estado Amazonas. 
Rio Temi, puerto de la comunidad de Yavita, 12-02-90; MAC-PAY nln (two. 
6l.9-66.6 mm SL), estado Amazonas, rio Atabapo, a 500 m. de la comunidad 
de Guarinuma. 14-02-90; MAC-PAY 2535 (six, 74.0-91,3 mm SL), estado 
Amazonas, Laja de Danto, Rio Baria, Parque Nacional La Neblina, 28-07-92. 
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Auchenipterichthys punctatus (MBUCV-V-14974) 
Diagnosis: Auchenipterichthys punctatus is distingui shed from the other 
species of the genus by a particular colour pattern: body colour represented by 
numerous rounded spots. In large specimens a large brown zig-zag band on the 
lateral line of the body and the coracoid is ventrally covered with skin. 
Comments: Auchenipterichthys punctatus has a simil ar body shape to the 
previous species , with a moderately heavy body with cross sec ti on at the dorsa l 
fin subcylindrical , compressed laterall y at the caudal peduncle. Dorsal profil e 
at the posterior part of the dorsal fin strai ght. Bell y flattened. Head not 
depressed, higher than wide, covered with a very thin skin. Cranial fontanelle 
elongate. Nuchal plate and the dorsal part of the head convex . Nuchal plate 
with the posterolateral process pointed down wards . Mouth termin al. 
Premaxilar and dentary with a broad band of 11 to 13 rows of teeth . Maxill ary 
barbel short, reaching the vertical of the origin of the dorsal fin , not passing the 
tip of the c leithral process . Internal mental barbel pass in g sli ghtl y the ori gin of 
the exte rnal mental. Exte1l1al mental barbel reaching th e oli gin of the pectora l 
fin (in some spec imens the barbe l can pass the ori gin of th e pec toral). C leithra l 
process tri angul ar, with the dorsa l profil e straight and orientated In th e 
hori zonta l pl ane . T ip of the c le ithra l process exceedin g the verti ca l of the 
pos te ri o r borde r of the pos teri or nuc hal p late . 
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Dorsal fin with six branched rays (ii-6) accompanied by a very strong 
pungent spine, serrate on both sides. Pectoral fin with 8 to 9 branched rays (i-8-
9) and a pungent spine serrated on both sides. Pelvic fin with 9 to 10 branched 
rays (i-9 to i-l0). Anal fin elongated with 23 to 25 branched rays (iii-23 to iii-
25). Caudal fin truncated with 17 branched rays (i-7 -8-i). 
General colour pattern of the body clear-brown with the dorsal part darker. 
Dorsal region and sides of the head and nuchal plate dark-brown with scattered 
very small spots at the sites of the neuromasts. In large specimens the upper 
region above the lateral line is dark-brown. A very conspicuous clear band with 
zigzag-shape on the lateral line, running from the tympanic region to the base 
of the caudal fin. Dorsal part of the body with a series of very small clear spots 
(approximately 1 mm of diameter), aligned vertically, corresponding to the 
body neuromasts. Lower part of the body with a series of dark spots from the 
lower part of the cleitrum to the caudal peduncle. In some cases these dark 
spots are present on the upper part of the lateral line (in old specimens such as 
the Holotype the body is faded and there remain only the dark spots). Below 
the zigzag-shaped clear band, there is a series of much bigger dark spots that in 
some specimens form a dark irregular band following the orientation of the 
lateral line. Dorsal fin with a dark elongate mark at the distal margin, very 
conspicuous in small specimens. Pelvic with small dark spot on the dorsal 
surface of the branched rays region. Anal fin spotted with a broad longitudinal 
band at the outer margin of the fin. Caudal fin with the same colour pattern as 
the body, with dark spots reaching the first half of the caudal fin. There is a 
clear vertical broad band middle of his length. Belly and lower part of the head, 
clear without spots. Lower jaw and chin with a dark-brown band. 
2-+S 
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AUCliENIPTERUS VALENCIENNES 1840 
Auchenipterus Velenci ennes, 1840, Hi st. Nat. Poiss , (4 ed. ), 15: 154 type by 
original designation Hypophthalmus nuchalis Spix. 
Euanemus MUlIer, 1842, Ber. Verh . Akad. Wi ss. Berlin: 203 -- type by ori gi nal 
designation and monotypy Euanemus colymmbetes MU ll er = Auc/z enipler[(S 
nuchalis (Spix). 
Ceratocheilus A. de Miranda Ribeiro , 1918, Rev. Mus. Paul , 10: 644 type by 
monotypy Ceratocheilus osteomystax A. de Miranda Ribeiro 
Osteomystax Whitley, 1940, Austr. Nat. , 10: 242 nomen nodum for 
Ceratocheilus Ribeiro, preoccupied by Ceratocheilus Wesche, 1910. 
Diagnosis: The genus differs from the other genera of Auchenipteridae by the 
following characters: anterior nuchal plate enclosed posterolateral I y by the 
medial nuchal plate and not taking part in the lateral ridge of the nuchal shi eld ; 
supraoccipital in contact with the anterior process of the medial nuchal plate ; 
dorsal fin enlarged with the faculty to rotated forwards more than 90° in adult 
reproducti ve males; ventral process of the sphenotic forming the dorsal section 
of the trigeminofacial foramen; external canaliculi of the lateral line ramified. 
AUCHENIPTERUS NUCHALIS (SPIX 1829) 
Hypophthalmus nuchalis Spix , 1829, Gen . Sp. Pi sc o Bra.: 17 , pi 17 Brasilia 
aequatoriali . 
Auc/zellipterliS lluchalis (MBUCV -V -25041 ) 
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The following synonyms are restricted to the Orinoco basin: Taphom et al., 
1997, Vertebrates Actuales Fosiles Venezuela. (La Marca Ed.), Mus. Cinco 
Tecn., Merida: 83 
Orinoco specimens: Venezuela, MBUCV-V-5674 (two, 157.6-164.5 mm SL), 
Estado, Guarico, Rfo Tiznado en el puente del Rfo Verde, carretera Dos 
Caminos - Tinaco, 15-05-1965; MBUCV-V-7204 (one, 148.5 mm SL), Estado 
Portuguesa, Rfo Guanare, al SE de Guanarito, 12-08-1973; MBUCV-V-9460 
(one, 144.5 mm SL), Estado Guarico, Rfo Gariquito Estaci6n Biologica Los 
Llanos del Calabozo, 22-04-1970; MBUCV-V-11896 (two, 134.9-153.3 mm 
SL), Estado Guarico, Esteros de Camaguan,20-06-1980; MBUCV-V-13908 
(two, 132.5-145.0 mm SL), Estado Barinas, Rfo Michay, afluente del Rfo 
Socop6, 27-02-1968; MBUCV-V-13922 (one, 102.9 mm SL), Estado Guarico, 
Cano Cachicamo, tributario del Rfo Orinoco, Al SW de Requena, 21-03-1981; 
MBUCV-V-17704 (one, 120.2 mm SL), Estado Bolfvar, Laguna Maldonado 
cerca de "El Almacen", 21-01-1987; MBUCV-V-18639 (one, 153.4 mm SL), 
Estado Amazonas, Laguna a 20 m de la orilla del rio Mavaca ca. 2 km. arriba 
del Campamento Base Expedici6n Tapirapeco, 29-03-1988; MBUCV-V-19427 
(one, 149.1 mm SL), Estado Amazonas, Rfo Mavaca Campamento Base, Exp. 
Tapirapec6, 17-03-1989; MBUCV-V-21690 (four, 147.6-154.0 mm SL), 
Estado Apure, Rfo Capanaparo, Laguna de Aguas Negras, boca del cano Las 
Varitas Ca 07°1,S'N 67° 75'W 07-11-1989; MBUCV-V-23894 (one, 176.6 mm 
SL), Estado Portuguesa, Rfo Portuguesa, rio abajo de Nueva Florida, 15-09-
1978; MBUCV-V-25041 (one, 154.0 mm SL), Estado Amazonas, Rfo Orinoco, 
Ca 5 horas en el Atabapo, 24-01-1991; MBUCV-V-26736 (one 128.1 mm SL), 
Estado Bolfvar, Laguna al lado del Rfo Nichare cerca de la boca del Rfo 
Tabaro, 12-09-1993; MBUCV-V-26761 (two, 126.8-138.2 mm SL), Estado 
Bolfvar, Laguna al lado Rfo Nichare cerca de la boca Rfo Tabaro, 12-13-09-
1993; MBUCV-V-26865 (one, 54.2 mm SL), Estado Gmirico, Laguna de 
Jarina, 07-08-1984; MBUCV-V-5892 (one, 105.6 mm SL), Estado Guarico, 
Rfo Portuguesa, boca del cano Falcon, 10-1971; MBUCV-V-11847 (two, 
116.3-153.9 mm SL), Estado Apure, Rfo Manglar tributario del Rfo Apure, 
cerca de Arichuna, 18-03-1980; MCNG 5261 (one, 140.0 m S.L), Estado 
Apure, Rfo Sarare, entre Las Bocas Guadualito (7°11'50"N 71°48'10"W); 
MCNG 22649 (two 128.0-150.0 mm S.L), Estado Amazonas, Laguna 
conectada al Rfo Metacuni, cerca 5 Krn. de la confluencia con el rio Padamo 
(Meandro abandonado) (3°'2'0"N 65°10'30"W); MHNLS 25 (one, 41.5 mm 
SL), Estado Delta Amacuro, Cano Araguabisi, 10-08-1954; MHNLS 3145 
(twenty two 150.0-177 mm SL), Estado Cojedes, Rfo Pao, Hato La Laguna de 
Jumao Km. 78 carretera Tinaco - El Baul, 20-04-1980; MHNLS 5754 (five 
54.0-78.0 mm SL), Estado Delta Amacuro, Desembocadura Cano Macareo, 
Delta del Orinoco, 16-18-06-1988; MHNLS 7015 (seven 102.4-105.0 mm SL), 
Estado Guarico, Rfo Guariquito, 1 km. rio arriba de la desembocadura. Paso 
Caballo, 03-1982; MHNLS 11201 (one, 123.0 mm SL), Estado Apure, Cafio 
Guaritico, entre fundo Las Ventanas y C. Herrera (playas), no date; MHNLS 
11202 (three, 138.0-147.0 mm SL), Estado Apure, Cafio Guaritico entre Fundo 
Las Ventanas y confluencia con el Rfo Apure, 22-08-1990; MHNLS 11280 
(two, 35.2-70.0 mm SL), Estado Dealta Amacuro, Delta del Orinoco, 01-l995. 
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Comments: The genus Auchenipterus has 11 nominal species: Auchenipterus 
nuchalis Aggasiz 1829; A. ambyiacus Fowler 1915; A. brachyurus Cope 1878; 
A. brevior Eigenmann 1912; A. colymbetes Muller & Troschel 1842; A. 
demerarae Eigenmann 1912; A. dentatus Valenciennes 1840; A. fordicei 
Eigenmann & Eigenmann 1888; A. nigripinnis Boulenger 1895; A. osteomystax 
Miranda-Ribeiro, A. 1918; A. paysanduanus Devincenzi 1933, most of them 
described last century. Actually, Vary & Ferraris revise the genus. The Orinoco 
population is "similar" to the A. nuchalis from the Amazon. The type 
specimens of Auchenipterus nuchalis assumed to have been in Munich were 
destroyed in April 1944 (Kottelat, pers. com.). 
A general description is provided for Orinoco specimens, in connection with 
comparative analysis of the Amazon population in the near future. The 
morphometric data are gi ven in the table. 
Auchenipterus nuchalis is medium sized, reaching 180 mm in standard length. 
Body elongate and slender, fusiform and compressed laterally. Greatest body 
depth more than cleithral width. Head slender with the dorsal profile slightly 
sloping, convex at the orbital and nuchal region. Head covered with thin skin. 
A large fontanelle is located in the middle of the frontal, from the ethmoidal 
region to the supraoccipital. Dorsal profile straigth from the dorsal fin to the 
origin of the procurrent caudal rays. Belly rounded. 
Mouth subterminal with the lower jaw forming a semicircle. Teeth on the 
premaxilla small and conical, the patches narrow. Dentary with a very broad 
band of teeth at the synphysis, the tooth patches separate in the middle. Males 
with maxillary barbels thin, reaching the tip of the pectoral spine. Two pairs of 
mental barbels originating in a row aligned near the symphysis, more or less of 
the same length, and reaching the point of the coracoid process. Mental barbels 
resting in a pair of grooves on the lower part of the head. Gill opening extended 
below of the origin of the pectoral spine. 
Cleithral process relatively short, not reaching to vertical through the postelior 
border of nuchal plate; coracoid process prominent, passing the vel1ical 
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through the tip of cleithral process. Lateral line complete, extending on the 
caudal peduncle, dendritic. 
Dorsal fin with the base short, triangular, seven unbranched rays (ii-7). Dorsal 
spine pungent and thin with the anterior border without serration, posterior 
border with numerous serrations. Pectoral fin reaching the origin of the pelvic 
fin, with a stout spine with numerous antrorse serrations on the posterior 
border. Anterior border keel-shaped, with 12 to 14 branched rays. Pelvic with 
12 to 14 branched rays, passing the origin of anal fin. Anal fin long with 39 to 
45 umbranched rays (iii-39 to iii-45). Caudal forked, emarginated with 15 
unbranched rays (i-7 -8-i). 
Colour bluish or slightly brownish above and silvery below; interdorsal region 
dark pigmented. Lateral side of the body with a particular colour pattern. 
Dorsal region bluish between the tympanic region to the dorsal part of 
peduncle; an irregular band of dark chromatophores along the lateral line of 
body, relatively densely marked at the tympanic region. Another narrow patch 
of dense pigmentation from the tympanic area and running parallel to the 
lateral line, above the pelvic fin. Dorsal surface of the head bluish with a clear 
area at the cranial fontanelle. Anterior part of the eye and opercular area with 
scattered melanophores; belly region and lower part of the head unpigmented. 
Dorsal fin unpigmented. Pectoral dusky, with more concentration of 
melanophores at the base. Pelvic fin pigmented with a discrete band of dense 
melanophores at the tip of unbranched rays. Anal fin unpigmented. Caudal fin 
with a broad band of dark pigmentation at the end of the rays 
Sexual dimorphism: Male with an enlarged dorsal fin without developing 
anterior serration. Maxillary barbel ossified and thick with a sinusoidal form. 
At the tip of the barbel remains a small filament. The movement of the 
maxillary barbel is restricted to the horizontal plane. Urogenital pore in males 
ends at the tips of the anterior anal rays. There is an increment of size and 
thickness and fusion of the anterior anal fin rays segments, related to a 
transformation of the pterygiophores. The enlarging of the anterior anal fin rays 
together with the position of the urogenital tube form a pseudopenis with a 
specialised tip. The end of the third ray is recurved, and the opening of the 
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genital pores is highly. The female develops a separated unnary pore 1D an 
enlarged genital cavity (pseudovagina). 
Morphometries of Auchenipterus l1uchalis, expressed as 
percentages of standard length (n=15). 
Measurement min max average st.dev. 
Standard length 128,1 176,6 
Snout-dorsal fin origin (a) 21,9 24,7 23,3 0,9 
Snout-pectoral fin origin (b) 18,7 21,2 19,4 0,9 
Dorsal fin origin-pectoral fin origin (c) 13,1 16,3 14,6 1,0 
Dorsal fin origin-cIeithral process (d) 10,3 l3,3 12,0 1,0 
Pectoral fin origin-tip cIeithral process (e) 6,5 7,9 7,1 0,5 
Dorsal fin origin-posterior dorsal fin (f) 4,9 6,8 6,4 0,5 
Posterior dorsal fin-tip cIeitheral process (g) 11,5 15,1 13,7 1,2 
Posterior dorsal fin-pelvic fin origin (h) 16,4 21,3 18,3 1,7 
Pelvic fin origin-tip cIeithral process (i) 10,8 15,3 l3,1 1,5 
Pelvic fin origin-pectoral fin origin (j) 17,3 22,5 19,7 1,7 
Posterior dorsal fin-anal fin origin (k) 24,1 33,0 28,9 3,1 
Anal fin origin-pelvic fin origin (I) 11,9 20,1 18,3 2,6 
Posterior dorsal fin-posterior adipose (m) 53,2 58,3 55,4 1,8 
Posterior adipose-pelvic fin origin (n) 48,9 53,2 50,3 1,6 
Posterior adipose fin-anal fin origin (0) 37,0 42,4 39,6 1,7 
Posterior anal fin-anal fin origin (p) 35,9 43,7 38,0 2,4 
Posterior adipose-posterior anal fin (q) 10,6 l3,6 12,3 1,1 
Posterior adipose-end of hypural (r) 15,5 20,2 17,7 1,5 
End hypural-posterior anal fin (s) 10,7 l3,6 12,4 0,9 
Head length 20,8 23,5 20,9 0,8 
Interiorbital width 7,9 12,1 9,4 1,2 
Eye diameter 5,1 6,7 6,4 0,6 
IntercIeithral width 14,5 17,4 16,8 1,0 
Cleithral process 24,0 26,5 26,1 0,9 
Pre-pelvic length 35,4 39,4 37,7 1,3 
Pre-anal length 46,3 57,1 49,1 3,2 
PeducIe depth 8,2 11,2 9,0 0,9 
Internarinal 2,2 2,9 2,7 0,2 
Intranarinal 3,8 5,1 4,4 0,4 
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CENTROMOCLUS KNER 1858 
Centromochlus Kner, 1858, Sitzb. Akad. Wiss. Wien, mathem-Naturw. CI., 26 
(1857): 430. Based on Centromochlus megalops Kner and Centromochlus 
aulopygius Kner; type by subsequent selection, Centromochlus megalops Kner 
(Bleeker, 1862: 7). 
Diagnosis: According to the phylogenetic analysis the genus Centromochlus is 
restricted to the species group: C. megalops, C. heckelli and C. existimatus. 
Centromochlus is the type genus of the subfamily Centromochlinae and is 
recognised by the following characters: parapophysis of the four vertebrae 
enlarged posteriorly and penetrating in the gas bladder; posterior nuchal plate 
horizontal, broadly rounded, expanded caudally in the horizontal plane; dorsal 
profile of opercle greatly curved, with semicircular shape; pectoral spine very 
long, twice the distance from the nose to cleithral process, and ending sharply 
with posterior weak serration; anal fin base very narrow; cleithral process with 
a longitudinal groove for the resting of the maxillary barbel; body slender with 
a bullet-shaped, possessing a narrow and cylindrical caudal peduncle; body 
with a uniform blue-grey colour; mouth subterminal and males with the urinary 
pore separated from the anal fin base. 
CENTROMOCHLUS MEGALOPS KNER, 1858 
Centromochlus mega lops kner, 1858, Sitzb. Akad. Wiss. Wien, Mathem-
Naturw. Cl., 26 (1857): 430, Bogota. 
The following synonym are restricted to the Orinoco basin: Centromochlus 
heckelii; GUnther" 1864, Cat. Fish. Bit. Mus., 5:: 197 (Bogota); Schultz, 1944, 
Proc. U.S. Nat. Mus. 94: 240 (Venezuela); Pellegrin, 1899, Bull. Mus. Hist. 
Nat. Paris, 5: 158 (Apure); Gosline, 1945, Bol. Mus. Nac. Rio de Janeiro, Zool. 
33:10 (Rio Apure, Venezuela); Fowler, 1951, Arq. Zool. S. Paulo, 6: 463 
(Venezuela); Mago-Leccia, 1967, Bol. Soc. Venez. Cienc. Nat., 27: 255 
(Venezuela); Machado-Allison et al., 1993, Mem. Soc. Cienc. Nat. La Salle 
53(139): 65; Taphom et al. 1997, Mus. Cienc. Tecnol., Merida: 63. 
Type material: Centromochlus megalops Knerl858, NMW 47360, (64.2 mm 
SL), original label: "Bogota, 1847 .X.9(pt. A) ··[Parreyss]". 
Orinoco specimens: Venezuela, MBUCV -V -500 (six, 63.4-73.4 mm SL), 
Estado Bolivar, RIo Orinoco, cerca de Isla Cuba; MBUCY -Y -5769 (one, 31 
mm SL), Estado Gwirico, RIo Portuguesa entre Camaguan y la desembocadura 
en el RIO Apure, 08-08-1970; MB UCY -Y -8797 (one, 82 mm SL), Estado 
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Gucirico, Rio Portuguesa, en la boca del Rio Tiznado , 08-05-1975 ; MBUCV -V-
11475 (two, 57.4-83 mm SL) , Estado Apure , desembocadura del Rio Manglar 
en el Rio 
CentromochZus megaZops (MBUCV -V -17878) 
Apure,18-01-1980; MBUCV-V-11505 (one 45.0 mm SL) , Estado 
Amazonas,Cano Rueda, sistema del Rio Sipapo, 01-1967; MBUCV-V-13187 
(one, 69.3 mm SL), Estado Apure, Boca del Rio Apurito , margen izquierdo 
(bajando), 24-05-1982; MBUCV -V - 13206 (one, 64.3 mm SL) , Estado Bolivar, 
laguna al sur de la Isla Isabel entre Pallia y Ciudad Bolivar, 07-11-1979 ; 
MBUCV-V-13235 (three, 42.0-46.6 mm SL) , Estado Delta Amacuro, Rio 
Orinoco, boca del cano en la costa, al sur de la Isla La Noina, 18-11-1979; 
MBUCV-V-13647 (one, 35.1 mm SL), Estado Delta Amacuro, Rio Orinoco , 
Isla Noina Boya 49, 18-11-1979; MBUCV-V- 13658 (one, 47.7 mm SL), 
Estado Delta Amacuro , Rio Orinoco, costa SE de la Isla Portuguesa, 14-11-
1979; MBUCV-V-13715 (one, 56.4 mm SL) , Estado Bolivar, Laguna al sur de 
la Isla Isabela, entre Pallia y Ciudad Bolivar, 07-11-1979 ; MBUCV-V-16030 
(one, 75.4 mm SL), Estado Amazonas, RIo Orinoco en el Burro, 26-11-1985; 
MBUCV -V -18066 (fi ve, 34.1-36.3 mm SL), Estado Bolivar, Rio Cuchi vero , en 
Cuchivero, cruce del rio , 17-11-1985 ; MBUCV-V- 24291 (one, 6l.5 mm SL) , 
Estado Apure, Rio Apure , isla del medio cerca de la desembocadura del Rio 
Manglar, 19-12-1983 ; MBUCV-V-24294 (one, 70.0 mm SL) , Estado Apure , 
Rio Apure frente a Jarina , 22-05-1983; MBUCV-V-27127 (two , 44.4-54.1 mm 
SL) , Estado Bolivar, RIO Orinoco a 50 mts de la Boca de Cichire, 18-11 -1 985; 
MBUCV -V - 21043 (nine , 72.0 mm SL) , Estado Barinas, Playa Cuigua en Rio 
Suripa Aprox 16 min sobre la bomba La Estaci6n , 13-01 -1 991; MB UCV-V-
17878 (one, 74.8 mm SL) , Estado Amazonas , RIo Orinoco frente a EI BUTTO 
28-11-1985; MBUCV-V-182 17 (fourtheen , 32.8-43.7 mm SL), Estado Bolivar, 
RIo Caura , paso de l C halana , sin fec ha; MBUCV-V-9669 (s ix, 44.4-61 .1 mm 
SL) , Estado Guari co, RIo Ap ure, Boca de l RIo Apuri to ,2- 10- 1976: MNHS 
0018 (til i rth CC ll , 25.9-64.8 mill S L), Es tado Del ta AIll LlC Uro, Caf10 Araguai bi ' i. 
08 -08-1954: MNHS 002 3 (two, 37.5-39 .3 mm SL), E tado De lta Am~lCU I T), 1 la 
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Burojoida, desembocadura del Araguo, 20-08-1954; MNHS 7422 (thirthy two, 
39.4-55.8 mm SL), Estado Bolivar, RIo Caura, 19-10-1976; MNHS 7423 (one, 
55.7 mm SL), Estado Bolivar, Isla Isabel, RIo Orinoco, 11-04-1976; MNHS 
12104 (one, 42.3 mm SL), Estado Delta Amacuro, Desembocadura, cano 
Macareo, Delta del Orinoco,16-18-11-1988; MNHN 1898.0033, (one 98.9 mm 
SL) Cours d/ eau Portuguesa, affluent de L/ Apure, col. Geay. 
Colombia, ICN-MHN 1927 (two, 76.6-78.7 mm SL), Departamento del Meta, 
RIo Yucao, Altamira, Pto. Gaitan, junio, 1992. 
Diagnosis: Centromochlus megalops is a species restricted to the Orinoco river 
basin. It is distinguished from the other species of the genus by the following 
characters: body colours blue-grey without spots or bands. This species has 
been synonymied with Centromochlus heckelii, but differs in the following 
aspects: C. heckelii present a black area formed by scattered melanophores on 
the lower part of the caudal peduncle, and in C. mega lops this area is 
unpigmented. 
Comments: Centromochlus mega lops Kner 1958 has been regarded as a junior 
synonym of Centromochlus heckelii (Filippi, 1853) by several authors (Mees, 
1974; Ferraris, 1988; Burgess, 1989; Suares-Porto, 1996) However, in the 
present study C. mega lops is recognised as a separate species and the 
differences with C. heckelii are noted in the diagnosis. One of the problems is 
the type locality of Centromochlus megalops; the original label states "Bogota, 
1847.X.9(pt. A) [Parreyss]". Additionally, Mees (1974, p. 47) discussed the 
problem with the Bogota locality. According to the study of the type material 
and specimens from Colombia, near of Bogota (ICN-MHN 1927 Departamento 
del Meta, RIO Yucao, Altamira, Pto. Gaitan), I conclude that the locality seems 
to be the Orinoco basin in Colombia. Furthermore, I have seen labels from the 
museum of Vienna with collector "Parreyss" including material of 
Serrasalmidae wich inhabit the Colombian Llanos (Orinoco basin). All the 
material studied here from the Orinoco corresponds to C. megalops, an 
endemic species from the Orinoco river basin. 
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ENTOMOCORUS Eigenmann 19 17 
EnlOlnocorus Ei genmann 1917. Ann . Carnegie Mus. 11 (3 -4): 403. T ype 
species: Entomocorus bemjamini Ei genmann 19 17, by monotype. 
Entamacorus FelTaris 1988, Unpubli sh Thes is: 133, Mi sspellin g. 
Diagnosis: The genus Entomocorus IS di stingui shed from other 
Auchenipteridae by the following characters: dimorphic m ales with a e longate 
first pelvic ray with the distal pal1 fl attened ; presence of a deep "u" shaped 
channel on the supraoccipital and the nuchal pl ate (supraoccipital with a pair of 
deep groves on the supraoccipital and the nuchal plate and parietal ); first pore 
of the temporal opening in a dorsal branch on the parietal ; accessory branch of 
the otic canal at the connection with the infraorbital canal present and opening 
as a single stem (without ramification ); urogenital papill a in adult males 
opening at the anal fin base; fusion of the basal radial of the an al fin . 
ENTOMOCORUS GAMEROI MAGO-LECCIA 1984 
Entomocorus gameroi Mago-Leccia 1984, Acta BioI. Venez . 4: 217 
ElltomocorllS gameroi (male, MBUCV-V-12414) 
The fo ll owi ng synonyms are restri cted to th e Oli noco basi n: Enro ll/ acaru s 
benjam/ni , M yers 1942, S tanfo rd Ic hth. Bull. 2(4) , Ap ure; Sc hultz, 1944, Proc. 
U.S . Nat. Mus. 94 : 240 (Venezue la): Mago-Lecc ia , 1970. Min . Agri c . C n a 
(Venezue la). E nrOl I/ OCo r ll .') g a ll/ er o l , Machado-A ll ison. 1987, Uni v. Cent. 
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Venez .130; Machado-Alli son et al ., 1993, Mem. Soc. Cienc. Nat. La Salle 
53(139) : 65 ; Royero , 1992, Peces de Venez . 140. 
Entomocorus gameroi (female, MBUCV -V -26882) 
Type material: Entomocorus gameroi Mago-Leccia 1984, 51 mm SL 
(MBUCV-V-13808, Holotype), Venezuela, Estado Guarico, Boca del Rio 
Apurito en el Rio Apure, cerca de San Fernando de Apure, 30-04-1976; 
MBUCV-V-13348, (four, 45.0-55 .5 mm SL), Estado Monagas , Laguna 
Tapatapa, isla Tapatapa, Rio Orinoco; MBUCV-V-9005 , (nine, 40.5-57.1 mm 
SL), same locality as the Holotype. 
Orinoco specimens: Venezuela , MBUCV-V-599 (seven , 33.6-41.9 mm SL), 
Estado Apure, laguna El Pavoncito, antiguo curso del Rio Apure,16-01-1963 ; 
MBUCV-V-6560 (six, 42 .1-49.1 mm SL), Estado Apure, Merecure, rio Apure 
viejo cerca de San Fernando de Apure, 08-08-1971; MBUCV-V- 7154 (five , 
40.1-50.1 mm SL), Estado Guarico, Rio Portuguesa, cano Falcon , 19-06-1971 ; 
MBUCV-V-7350 (one, 39.1 mm SL), Estado Guarico, laguna Los Laureles , 
cerca de cano Falcon, 05-05-1972; MBUCV -V -7576 (one, 42. 1 mm SL), 
Estado Apure, rio Apure, 5 Km. rio arriba de San Fernando de Apure cerca de 
la desembocadura del rio Portuguesa, 16-07-1975 ; MBUCV-V- 8822 (one, 
36.4 mm SL), Estado Guarico, Rio Portuguesa, en la boca del Rio Tiznados, 
08-05-1975; MBUCV-V-8949 (two, 39.9-42.3 mm SL), Estado Guarico , Rio 
Apure, cerca de San Fernando de Apure, 09-05-1975 ; MBUCV-V-9043 (two, 
41 .6-42.5 mm SL), Estado Apure, Boca del Rio Apurito , en el Rio Apure, cerca 
de San Fernando de Apure, 29-04-1976; MBUCV-V-9247 (two, 45.9-47.8 mm 
SL), Estado Apure, Rio Apure confluenci a con el Rio Portuguesa; MBUCV -V-
9360 (e leven, 37 .8-44.8 mm SL), Estado Apure, Rio Apure frente uni on con el 
Rio Portuguesa, San Fern ando de Apure, 11-03-1 976; MBUCV -V -9556 (four, 
40 .7-47.5 mm SL), Estado Guarico, Boca del Rio Apurito , Rio Apure , 29-10-
1976; MBUCV -V -9565 (twe lve, 40.3-49.4 mm SL) , EstadoGuclrico, RIo 
Apurito , 29-10-1 976; MBUCV-V-9623 (fo ur, 41 -49 mm SL), EstadoApure , 
RIo Apure, boca de l RIo Apurito, 29-10-1976; MBUCV-V-10823 (thirteen, 
44 .6-53.4 mm SL) , Es tado GWlrico, pres tamo en CD n etera Ca labozo 
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Camaguan, 2 Km. antena CANTV, Esteros de Camaguan, 14-02-1980; 
MBUCV-V-11486 (one, 52.1 mm SL), Estado Apure, Caramacate, entre San 
Fernando de Apure y Arichuna, 05-11-1979; MBUCV-V-11734 (one, 40.0 mm 
SL), Estado Gmlrico, Esteros de Camaguan, carretera Calabozo San Fernando 
de Apure, aprox. 8 Km. antes de Camaguan, margen derecho,19-01-1980; 
MBUCV -V -11795 (one, 45.4 mm SL), Estado Gwirico, laguna Los Laureles, 
carretera Calabozo San Fernando de Apure, 14-02-1980; MBUCV-V-11796 
(ten, 43.7-57.6 mm SL), Estado Gmlrico, laguna Los Laureles, carretera 
Calabozo San Fernando de Apure, 22-04-1980; MBUCV-V-11798 (twelve, 
43.3-52.4 mm SL), Estado Gmlrico, laguna Los Laureles, carretera Calabozo 
San Fernando de Apure, 22-04-1980; MBUCV-V-11824 (one, 506. mm SL), 
Estado Gu:irico, Carretera Calabozo-Camaguan, esteros de Camaguan, Aprox. 
9 km. antes de Camaguan,14-02-1980; MBUCV-V-11834 (one, 54.7 mm SL) 
Venezuela Estado Guarico,Esteros de Camaguan, carretera Calabozo San 
Fernando de Apure, ca. 9 Km. antes de Camaguan, 22-04-1980; MBUCV-V-
12357 (one, 44.1 mm SL), Estado Gu:irico, Rio Portuguesa, La Manga cerca de 
Camaguan, 23-05-1971; MBUCV-V-12360 (twelve, 46.3-48.9 mm SL), Estado 
Guarico, Cafio Falcon, lado derecho carretera San Fernando de Apure-
Calabozo, 05-03-1977; MBUCV-V-13488 (seven, 34.5-41.5 mm SL), Estado 
Boifvar, Rio Orinoco SW de Punta Cabrian frente a Playa Iguana, 11-11-1979; 
MCNG 371 (ten, 11.4-26.1 mm SL), Estado Apure, Caicara en Mantecal; 
MCNG 372 (twenty four, 35.6-54.4mm SL), Estado, Portuguesa, Cafio Maraca, 
en el puente VIa Ganarito, 8°49'50"N 69°20/20"W; MCNG 373 (eigtheen, 
36.5-40.0 mm SL), Estado Apure, Prestamo a 10 largo del dique EN de la Casa 
Central de los M6dulos de la unellez, 7°34'0"N 39°32'40"W; MCNG 864 
(three 25.1-41.7 mm SL), EstadoApure Hato El Frio, a 30 Km. de Mantecal; 
MCNG 897 (one, 44.4 mm SL), Estado Barinas, RIO Apure en Puerto Nutrias. 
8°5/0"N 69°18/0"W; MCNG 1665 (twenty two, 15.1-43.0 mm SL), Estado 
Barinas, Prestamo al final de la pista de aterrizaje Arismendi, (8°29/50"N; 
68°21 '20"W); MCNG 1222 (thirty five, 29.8-50.9 mm SL), Estado Portuguesa, 
Cafio Maraca, puente en la VIa a Guanarito 8°49/50"N 69°20/20"W; MCNG 
2211 (eigth, 35.0-37.7 mm SL), Estado Apure, Modulo UNELLEZ, Cafio La 
Varitas dique Noreste 7°29/50"N 69°31' 10"W; MCNG 5609 (two, 37.5-40.0 
mm SL), Estado Barinas, RIO Socopo Viejo, terrenos de Emalca Selva de 
Ticoporo, rio abajo 8°14'25"N; 700 390"W; MCNG 17567 (one, 43.7 mm SL), 
Estado Boifvar, Rio Guarataro, 66 Km. al sureste de Cicara, 7°1 T"N 
66°23/0"W; MCNG 12627 (one, 30.5 mm SL), Estado Apure, Cafio Maporal, 
en el puente a) lado del Modulo UNELLEZ 7°25'30"N 69°34'20"W; MCNG 
13000 (three, 39.0-45.9 mm SL), Estado Portuguesa, RIO Guanare Viejo, 
aprox. 12 Km. al Sur de Arismendi 8°23'0"N 68°25'5"W; MCNG 32711 (six, 
40.1-50 mm SL), Estado Gu:irico, Laguna Los Laureles; MCNG 15751 
(nineteen, 30.0-41.4 mm SL), Estado Apure, Cafio Maporal, en el puente cerca 
del M6dulo de la UNELLEZ; MCNG 31666 (five, 35.4-39.0 mm SL), Estado 
Gu:irico, Parque Nacional Aguaro-Guariquito, Rio Macapra en la Esperanza 
8°16'39" 66°44'2"W: MCNG 32437 (eigth, 38.1-41.7 mm SL), Estado 
Guarico RIO Apurito en la boca del RIO Guariquito en Garcitas; MCNG 15.+50 
(two, 20.0-26.4 mm SL), Estado Portuguesa, Brazo de Cano Maraca en la finca 
de Dario Un'iola 8°52'30" N 69()2T'+0"W; MCNG 30803 (one, 52.7 mm SL), 
Estado BolI\'ar, laguna Casti I lero 7° 38'29"N 66°9'0"W: MCNG 10265 (one, 
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33.6 mm SL), Estado Apure, Cafio Maporal no abajo del puente 7°25'20"1\ 
69°25'40"W; MCNG 12968 (one, S4.S mm SL), Estado Portuguesa, Laguna 
Flor Amarilla 8°35'0"N 68°45'30"W, MCNG 14476 (eigth, 32.7-49.4 mm SL). 
Estado GWlrico, Cafio entre carretea 2 y Uverito (al E. de Camaguan) a 9 Km al 
Este de la carretera 8°6'SO"N 67°30'S"W; MCNG 14400 (one, 3S.0 mm SL), 
Estado Gucirico, Cafio casi seco 42 Km. al este de Guayabal 8°1 '''N 
67°4'30"W; MCNG 1370S (thirty four, 32.7-48.0 mm SL), Estado Cojedes 
Cafio Tierra Adentro, a 14 Km. al Sur de la encrucijada a EI Sombrero-Baul 
9°25'40"N 68°10'20"W; MCNG 21272 (forty, 27.7-46.7 mm SL), Estado 
Barinas, Laguna EI Garcero en Hato Potrerito, no confluente RIo Suripci-RIo 
Ticoporo-RIo Apure, 7°49'0"N 69°STO"W; MCNG 27283 (six, 33.3-41.8 mm 
SL), Estado Portuguesa, Cafio Maraca en el puente de la carretera Guanare-
Guanarito 8°49"SS"N 69°22' lS"W; MCNG 212S8 (two, 38.7-46.8 mm SL), 
Estado Barinas, Laguna La Negra en Hato Potrerito, cerca de la confluente de 
RIO Suripci-RIo Ticoporo-RIo Apure; 7°49'0"N 69°STO"W; MCNG 2738S 
(three, 41.4-4S.0 mm SL), Estado Portuguesa, Cafio Sardinero al este de Cafio 
Igliez 8°38'''N 69°S9'S6"W; MCNG 20433 (two, 4S.6-49.1 mm SL), Estado 
Apure, RIo Arauca, en paso Arauca 7°26'SS"N 68°26'0"W; MCNG 10808 
(one, SO.O mm SL), Estado Barinas, RIo Apure al lado del puente de Bruzual 
8°3'30"N 69°19'40"W; MCNG 3600 (ten, 43.0-47.S mm SL), Estado Apure, 
M6dulos Fernando Corrales UNELLEZ 2da prestamo a Oeste de la carretera 
cerca del cafio 7°25'40"N 69°34'30"W; MCNG 12680 (one, 41.0 mm SL), 
Estado Portuguesa, Cafio Soldado, aprox. S Km. al S. de Nueva Florida, en un 
prestamo aislado 8°49'40"N 69°1'10"W; MCNG 2S373 (one, 23.0 mm SL), 
Estado Apure, C. Arichuna S. Fndo. La Perena; MCNG 31162 (one, 44.0 mm 
SL), Estado Azoategui Laguna EI Venado 8°10'30"N 62°3T3S"W; MCNG 
99S7 (seven, 29.2-32.8 mm SL), Estado Apure, Cafio Caicara en puente de 
Mantecal 7°34'SO"N 69°9'30"W; MCNG 29646 (two, 40.8-43.3 mm SL), 
Estado Portuguesa, Cafio San Jose entre Guanarito y La Capilla 8°41 '92N 
68°S6'49"W; MCNG 30281 (nine, 41.9-S0.S mm SL), Estado Portuguesa, 2 
Km. aguas arriba de puente de Papel6n; MCNG 20737 (one, 48.4 mm SL), 
Estado Gwirico, Laguna Los Laureles; MCNG 30329 (five, 34.3-41.3 mm SL), 
Estado Portuguesa, Cafio Marca, VIa Cafio Delgadito, aguas abajo de puente; 
MCNG 8311 (twenty one, 36.S-41.4 mm SL), Estado Apure, Cafio Maporal al 
lado Sur de Los M6dulos de la UNELLEZ. 7°2S'20"N 69°3S'40"W; MCNG 
7787 (sixteen, 40.0-42.0 mm SL), Estado Gucirico, RIo Caballo en Paso de 
Caballo 8°18' 10"N 67°8'0"W; MCNG S736(twenty, 40.6-44.9 mm SL), Estado 
Portuguesa, Cafio Maraca, en el puente VIa Guanarito Km. 60 8°49' SO"N 
69°20'20"W; MCNG 2S174 (one, 42.3 mm SL), Estado Apure, Laguna La 
RompIa; MCNG 17920 (three, 49.0-S1.7 mm SL), Estado Portuguesa, Cafio 
cerca de la propiedad de RENUELLEZ en Papel6n lsoSTO"N 69°2T40"W; 
MCNG 28674 (three, 39.9-43.8 mm SL), Estado Apure, M6dulos de Apure, 
prestamo N°.23 7°26'SS"N 69°2S'2S"W; MCNG 6100 (five, 38.7-46.3 mm 
SL), Estado Apure, Cafio Maporal al lado del Modulo de la UNELLEZ 
7°2S'302N 600 35'40"W; MCNG 10981 (seventy one, 29.0-30.0 mm SL), 
Estado Apure. Cafio Caicara Sur Este del Modulo 7°25'40"N 69°31 '20"W: 
MCNG 12737 (one, ~ 1.4 mm SL), Estado Apure. Cafio Bria en el puente. a 69 
Km. al SO del Puente sobre el Cafio Maporal. afluente del Cajoara 7°]J'30";\ 
700 6'50''W: 1\1CNG 16305 (three. 32.2-37.0 mm SL). Estado BolIvar RIO 
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Cuchivero, paso de la chalana cerca a Caicara 7°29'0"N 65°55'0"W; MCNG 
4238 (three, 28.4-39.4 mm SL), Estado Apure, M6dulos UNELLEZ, Fernando 
Corrales, Dique Este, lado Sur 7°25'30"N 69°31 '30"W; MCNG 24096 (two, 
41.0-42.6 mm SL), Estado Gwirico, Fundo Los Chorros entre Calab/Camag.; 
MCNG 11595 (sixteen, 38.8-39.5 mm SL), Estado Gwirico, Rfo Oeste de 
Guardatinajas, probablemente rfo Chirgua 9°3'20"N 67°51'50"W; MCNG 
28703 (three, 34.2-37.6 mm SL), Estado Apure, -Cafio La Chorrera, Hato Las 
Palmeras, 7.3 Km. N de la Fundaci6n Corosito 7°39'60"N 609°26'25"W' , 
MCNG 5510 (one, 34.0 mm SL), Estado Barinas, Cafio Dora, Salva de 
Ticoporo 8°6''O''N 700 38'30"W; MCNG 31185 (one, 45.5 mm SL), Estado 
Gwirico, Laguna Larga ii 7°38'55"N 66°13'40"W; MCNG 12846 (six, 43.4-
44.4 mm SL), Estado Barinas, Rfo Guasimito, en cruce de Chalana (al sureste 
de Arismendi) 8°20'55"N 68°2'20"W; MCNG 7151 (one, 44.4 mm SL), Estado 
Barinas, Rfo Socopo Viejo, Selva de Ticoporo parcela de Emelca 7°59'0"N 
700 35'30"W; MCNG 24074 (one, 48.0 mm SL), Estado Apure, Laguna EI 
Pozon; MCNG 21323 (nine, 23.4-32 mm SL), Estado Barinas, Rfo Suripa 
adyacente a la "Casa Centra" de Miguel Pollottini, confluencia al Rfo Ticoporo 
7°49'0"N 69°5TO"W; MCNG 29272 (one, 39.5 mm SL), Estado Monagas Rfo 
Yabo aprox. 10 Km. al oeste de la carretera 10 8°51'10"N 62°5T30"W; 
MCNG 32787 (two, 41.9-50.5 mm SL), Estado Guarico, Poblado Garcita en la 
boca del rfo Guariquito con el rio Aguarito (parte del rfo Apure, Guarico, 
7°5TO"N 67°10'0"W; MCNG 24226 (two, 40.5-55.4 mm SL), Estado Cojedes 
Cafio Igues vfa Arismendi, al Sur de EI Baul; MCNG 16310 (one, 40.5 mm 
SL), Estado Bolfvar Caicara del Orinoco cruce de la chalana 7°35'0"N 
66°10'0"W; MCNG 11469 (twenty, 38.0-42.0 mm SL), Estado Apure, Cafio de 
Bruzual, en el puente 8°3'30"N 69°19'40"W; MHNLS 14 (two, 48.7-52.5 mm 
SL), Estado Amacuro, Cafio Araguibisi 10-08-1954; MHNLS 21 (six, 41.0-
45.3 mm SL), Estado Amacuro, Cafio Araguaibisi TFDA 10-08-1954; MHNLS 
2768 (six, 30.6-35.1 mm SL), Estado Apure, Lado W del nuevo dique, Modulo 
UNELLEZ 14-02-1979; MHNLS 3433 (seven, 51.3-55.6 mm SL), Estado 
Cojedes, Rfo Pao Hato Laguna el Junco 20-04-1980; MHNLS 2752 (three, 
26.3-38.1 mm SL), Estado Apure, Rfo Caicara Km. 15 Carretera Mantecal-
Bruzual 15-02-1979; MHNLS 5166 (nine, 33.8-43.0 mm SL), Estado Apure, 
Rfo Cumaviche, paso Tapierito 17-01-1986; MHNLS 7890 (four, 40.7-45.8 
mm SL), Estado Cojedes, EI Balil 14-15-04-1984; MHNLS 7889 (four, 45.8-
47.4 mm SL), Estado Guarico" Camaguan 5-6-05-1984; MHNLS 8842 (eight, 
36.3-42.0 mm SL), Estado Bolivar, Cafio el Cambur (en el puente a 5 km. del 
puente del Rfo Caura 07-02-1991; MHNLS 9105 (twenty four, 29.5-52.0 mm 
SL), Estado Bolivar, Caicara 22-26-03-1986; MHNLS 11193 (thirty three, 
39.7-50.0 mm SL), Estado Apure, Cafio Macamillal, entre la Tapa y el Gabanal 
26-04-1989; MHNLS 11194 (three, 27.3-32.0 mm SL), Estado Apure, charco 
temporal, Laguna marginal del Macanillal, 01-11-1989; MHNLS 11195 
(fifteen, 27.5-43.3 mm SL), Estado Apure, Laguna marginal del MacaniIIal 
(Mat a) frente a la Ramera 27-11-1989; MHNLS 11196 (five, 31.9-39.7 mm 
SL), Estado Apure, Prestamo marginal (margen derecho) del Guaritico Fdo. 
Las Ventanas 17-10-1989: MHNLS 11197 (one, 38.0- mm SL), Estado Apure. 
Cafio Guaritico Hato Sn. Francisco cruce del 2do puente (area inundada) 19-
10-1990; MHNLS 11198 (t\\'O, 29.2-31.1 mm SL), Estado Apure, Cano 
Guaritico, Hato San Francisco antes del 2do puente (area inundada) 22-11-
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1990; MHNLS 11199 (two, 27.2-29.6 mm SL), Estado Apure, Cafio Guaritico, 
Hato San Francisco antes del 2do puente (area inundada) 20-12-1990; MHNLS 
11205 (three, 46.9-54.4 mm SL), Estado Apure, Cafio Macanillal 15-02-1990. 
Diagnosis: Entomocorus gameroi is distributed in the middle and lower 
Orinoco system. This species is differentiated by the colour pattern. E. gameroi 
presents a distinctive dark bar crossing obliquely the upper lobe of the caudal 
fin, from the dorsal profile of the caudal peduncle until the middle rays of the 
caudal fin, while in E. benjamini the tips of the caudal fin are dark. Mago-
Leccia (1983, p. 219) presented the meristic differences between E. gameroi 
and E. benjamini, and the later species has a deeper body and caudal peduncle. 
Comments: The genus Entomocorus is known only from the Rio Guapore in 
Bolivia and the Orinoco river basin. Recently, I have had the opportunity to 
revise new material from the Matogrosso, Brazil, deposited in MZUSP. This is 
a new species distinguished from the others by a distinctive longitudinal black 
bar on the middle rays of the caudal fin and by morphometric characters. 
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EPAPTERUS Cope 1878 
Epapterus Cope, 1878. Proc. Am . Phil os . Soc. 17 (1 01 ): 677. Type species by 
original designation: Epapterus dispilurus Cope 1878. 
Diagnosis: The genus Epapterus together with Pseudepapterus are the onl y 
members of the family Auchenipteridae without teeth on the dentary and 
premaxilla and a reduction of the dorsal fin pterygiophores and num bers of 
dorsal rays . Epapterus is recognised by the following combinati on of 
characters : absence of adipose fin and presence of an interradial membrane 
between the pel vic fins. 
EPAPTERUS BLOHM] VARI ET AL. 1984 
Epapterus bohmi Vari, Jewett , Taphom & Gilbel1 . 1984. Procc. BioI. Soc. 
Wash. 97(2): 463. 
Epapterus blohmi (MBUCV -V -27049) 
The following synonym are restricted to the Olinoco basin : Machado-Alli son 
(1987) , Univ. Cent. Yepez., CDCH: 130; Taphorn et al. 1997. 
Type nlaterial: MBUCV-V-14100, one (74. 3 mm SL, Holotype) , Venezuela, 
Guarico state, Laguna Los GU3cimos, a broad shall ow lagoon located at Fundo 
Pecuario Masaguaral ; MBUCV-V-14101 , three (65 .0-67.0 mm SL, Paratype ), 
serna locality as the Hol otype. 
Orinoco speciIllens : Ve ll ezuela, MB UCV -V - 11 742 (one, 53 .5 mm SL), 
Es tado Guari co" Es teros de Camaguan, can etera Ca labozo San Femando de 
Apure, aprox 8 km antes de Camaguan, margen de rcc ho, 14-02- 1980: 
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MBUCV -V - 11743 (three, 54.3-62.1 mm SL), Estado GWlrico, Esteros de 
Camaguan, carretera Calabozo San Fernando de Apure, aprox 8 km antes de 
Camaguan, margen derecho, 14-02-1980; MBUCV-V- 11732 (two, 51.9-60.9 
mm SL), Estado GWlrico, Esteros de Camaguan, 19-01-1980; MBUCV-V-
11827 (one, 56.9 mm SL), Estado GWlrico, Carretera Calabozo-Camaguan 
esteros de Camaguan, aprox 9 km antes de Camaguan, 14-02-1980; MBUCV-
V - 15362 (six, 51.6-65.8 mm SL), Estado Guarico, Qebrada Temporal en la 
carretera Calabozo-Camaguan aprox 68 km al sur de Calabozo Nota tornados 3 
para transparencias, 21-10-1982; MBUCV-V- 21822 (six, 65.1-67.6 mm SL), 
Estado Guarico, RIo Orituco, El Jobo, cerca del Pte. Carretera Calabozo 
Cazorla, 29-11-1991; MBUCV-V- 24866 (one, 59.9 mm SL), Estado GWlrico, 
Cafio Falcon, pozo aislado en la carretera 1 km de la barra CANTV, 24-06-
1977; MBUCV-V- 26884 (one, 64.0 mm SL), Estado Guarico, Laguna Los 
Laureles Camaguan, 16-02-1980; MBUCV-V- 26889 (one, 62.9 mm SL), 
Estado Anzoategui, RIo Manapire, Pozo Aislado del curso principal sitio 
llamado la Vega Santa Rita, 23-11-1968; MBUCV-V- 27049 (tree, 72.3 mm 
SL), Estado Anzoategui, RIo Zuata, cerca del puente de Zuata , 24-05-1981; 
MBUV -V - 23924 (two, 28.6 mm SL), Estado Guarico, Carretera Calabozo-
Camaguan frente a la Torre CANTV, 11-08-1982; MBUCV-V- 23924 (two, 
28.4-28.5 mm SL), Estado Guarico, Carretera Calabozo Camaguan Frente a la 
torre CANTV, no date; MBUCV -V - 9283 (one, 56.6 mm SL), Estado Apure, 
M6dulo de Mantecal Estacion -aguana, 01-06-1974; MCNG 3932 (one, 65.0 
mm S.L), Estado Apure, M6dulos Fernando Corrales UNELLEZ, dique Oeste 
parte sur a 2 Km. al norte de del cruce (7°26'0"N 69°35'0"W); MCNG 14549 
(two, 75.0-76.0 mm S.L), Estado Guarico, 15 Km. al N de Masaguaral, poza al 
lado de la carretera (8°40'0"N 67°33'''W); MCNG 14475 (one, 49.6 mm S.L), 
Estado Guarico, Cafio entre carretera 2 y Uverito (al E. de Camaguan), a 9 Km. 
al Este de la carretera. (8°6'50"N 67°30'5"W); MCNG 12679 (one 75.6 m m 
S.L.), Estado Portuguesa, Cafio Salado, aprox. 5 Km. de Nueva Florida, en un 
prestamo aislado (8°49'40"N 69°1' 10"W); MCNG 19593 (one, 61.9 m m S.L), 
Estado Apure, Modulo de Mantecal.; MCNG 12736 (two, 456.9-73.1 m m 
S.L), Estado Apure, Cafio Buria en el puente, a 69 Km. al SO del Puente sobre 
el cafio Maporal, afluente del Caicara, (7°23'30"N 700 6'50"W); MCNG 11468 
(one, 54.7 m m S.L), Estado Apure, Cafio Sur de Bruzual, en el puente, 
(8°3'30"N 69°19'40"W); MCNG 8312 (9, 55.6-62.4 m m S.L), Estado Apure, 
Cafio Maporal al lado Sur de los M6dulos de la UNELLEZ, (7°25'20"N 
69°35'40"W); MCNG 2435 (one, 57.0 m m S.L), Estado Apure, Modulo 
Fernando Corrales UNELLEZ, Oeste prestamo ceca del dique interior 
(7°28'30"N 69°30'20"W); MCNG 3599 (6, 61.5-62.6 m m S.L), Estado Apure, 
M6dulos Fernando Corrales UNELLEZ, 2do. prestamo a Oeste de la carretera, 
cerca del cafio Caicara (7°25'40"N 69°34'30"W); MCNG 9668 (10, 38.0-59.0 
m m S.L), Estado Apure, Hato El Frio, prestamo cerca del rio (7°52'56"N 
68°56'0"W); MCNG 28673 (one, 73.0 m m S.L), Estado Apure, M6dulos de 
Apure, prestamo N°. 23 (7°26'55"N 69°25'25"W); MCNG 24075 (one, 62.4 m 
m S.L), Estado Apure, Laguna El Pozon; MCNG 6036 (two, 57.0-62.0 m rn 
S.L), Estado Apure, Cafio Terecay, 35 Km. al n0l1e de la caITetera hacia los 
M6dulos (7°50'20"N 69°19'0"W); MCNG 30155 (one, 60.0 m m S.L.), Estado 
Portuguesa, Cano IgLiez a 2 Km. del puente de Papel6n (8°38' 15"N 
69()59~45"W): MCNG 9914 (one, 62.0 rn rn S.L.), Estado Apure, Hato EI Frio, 
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en el cafio MacanilIa, (7°50'5"N 68°54'30"W); MCNG .3671 (one, 56.7 m m 
S.L), Estado Apure, M6dulos Fernando Corrales UNELLEZ, prestamo al Sur 
del dique, cerca de la entrada (7°25'40"N 69°34'30"W); MCNG 5963 (one, 
43.6 m m S.L), Estado Apure, Hato El Frio; MCNG 8637 (one, 75.0 m m S.L), 
Estado Portuguesa, Cafio Maraca en el puente (8°49'0"N 69°23'0"W); MCNG 
27358 (44, 62.4-64.4 m m S.L), Estado Portuguesa, Cafio IgUez (8°38' 15"N 
69°59'45"W); MHNLS 11200 (one, 68.3 mm SL), Estado Apure, Cafio 
Macanillal, 03-08-1989; MHNLS 11203 (one, 44.4 mm SL), Estado Apure, 
Cafio Guaritico, Rato San Francisco, cruce 2do puente (area de Inundaci6n), 
24-08-1990. 
Diagnosis: Epapterus blohmi is a species endemic to the Orinoco river basin, 
including a river flowing into the Caribbean (Vari & Ferraris, 1989). It is 
distinguished from E. dispilurus by a distinctive transverse dark bar on the 
upper lobe of the caudal fin and a low count of branched pectoral rays (8 to 10 
in E. blohmi vs. 11 to 13 in E. dispilurus). 
Comments: recently Vari & Ferraris (1998) have revised the status of the 
genus Epapterus and recognised only two species: E. dispilurus Cope, 1878 
and E. blohmi Vari, Jewett, Taphom & Gilbert 1984. E. blohmi has a wide 
distribution in the main channel of several rivers of the Venezuelan Llanos in 
the Orinoco river basin. 
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GELANOGLANIS BOHLKE 1980 
Gelanoglanis Bohlke 1980. Proc . Acad . Sci , Phi lao 132: 152. T ype speci es 
Gelanoglanis stroudi Bohlke 1980, by original des ignation. 
Diagnosis: Gelanoglanis is a small auchenipterid with a sin gle speci es 
described from the Orinoco basi n (G. stroudi). Recently a new species from the 
upper Rfo Orinoco and Rfo Negro has been found (Walsh, pers.com.) . Thi s 
genus is recognised by the following set of characters: head compressed 
laterally with the nose tapering to a point, mouth inferior with the lower jaw 
included in the upper jaw; external profile of the lower lip W -shaped; posterior 
nostril with elliptical shape transverse to the main axis; a single pair of mental 
barbels; fontanel absent; dorsal limb of cleithral process very narrow , and the 
ventral coracoid plate interdigitating only in the posterior part , with a long 
anterior process. This genus present numerous autopomorphic characters , 
mentioned by Ferraris (1988) and Suares-Porto (1996), which may be related to 
the miniaturisation . 
GELANOGLANIS STROUD] BOHLKE 1980 
Gelanoglanis struodi Bohlke 1980. Proc. Acad. Sci , Phila. 132: 152. 
The following synonym are restricted to the Orinoco basin :. Taphorn et al. 
1997; Provenzano, F. 1997. Acta BioI. Venez. 17(3): 79. 
Gelallogla1l.is strolldi (MBUCV -V -27965) 
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Type material: Gelanoglanis stroudi, Colombia: HOLOTYPE, ANSP 
142937, 1, Colombia, Departamento del Meta, Meta drainage, Rio Metica, ca 3 
km SE Hacienda Mozambique, 30-3-1975; PARATYPE: FMNH 83911, one (. 
18.9 mm SL), Departamento del Meta, Rio Metica.; FMNH 83911, 5. Meta 
state, Rio Meta drainage, Rio Manacacias at Pto. Guitan, 01-04-1974; FMNH 
83912, Meta State, Rio Meta drainage, Rio Manacacias at Pto. Gaitan, 01-04-
1974; ANSP 142941, 1, Departamento del Meta, Rio Meta drainage, Rio 
Manacacias, across bridge, East of Puerto Gaitan, 01-04-1974; ANSP 142938, 
5, Departamento del Meta, Rio Meta drainanage Rio Metica, ca 3 km SE 
Hacienda Mozambique, 30-03-1975; ANSP 142940, 1, Departamento del 
Meta, Rio Meta drainage, Rio Metica, ca 3 km SE Hacienda Mozambique, 30-
03-1975; ANSP 142939, 1, Departamento del Meta, Rio Meta drainage, Rio 
Metica, ca 3 km SE of Hacienda Mozambique; Meta drainage, 24-MAR-1975. 
Orinoco specimens: Venezuela, MCNG 9861 (one, 35.4 mm SL), , Estado 
Barinas, Rfo Masparro; MCNG 22690. (one, 20.1 mm SL), Estado Amazonas, 
Rfo Asisa; MBUCV-V-27965, one (29.7 mm SL), Estado Apure, Rio Apure, 
16-05-1985. 
Diagnosis: the same as the genus. 
Comments: Only few specimens of G. stroudi were collected after the type 
material of Gelanoglanis stroudi from the Orinoco basin (Bohlke 1980, 
Taphorn et al., 1997; Provenzano, 1997), but recently more material of this 
genus has been collected in the Amazon basin and upper Orinoco (Walsh and 
Suares-Porto, pers.com.). With the type material and the additional specimens 
collected a description of this species is now presented. 
Gelanoglanis stroudi is a small auchenipterid with fusiform body and the 
dorsal profile arch-shaped, forming a continuous curvature from the nose to the 
upper border of the caudal peduncle; body shape at the caudal peduncle 
subcylindrical. Eye small, lateral. Cranial fontanel absent, with the ethmoidal 
region very narrow; head and nuchal plate covered with skin. Anterior nostril 
tubular and very conspicuous, located close to the ethmoidal region and well 
separated from the posterior nostril. Posterior nostril elliptical, transverse to the 
main axis, anterior border with a small flap. Mouth inferior, included in the 
upper jaw; external profile of the lower lip W-shaped. Gape of the mouth 
curved and very large. Upper jaw with the tooth plate not meeting at the 
symphysis, forming an edentulous gape between them. Lower jaw with small 
conical teeth in a nano\\' band of 3 or -+ series. Maxillary barbel well 
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developed, the tip passing the vertical at the posterior border of dorsal fin base; 
only one pair of mental barbels present, reaching the vertical at the posterior 
border of the eye. 
Cleithral process short, needle shaped, tapering pointed. Dorsal fin with a 
pungent narrow spine, serrated posteriorly, dorsal ii-5; pectoral spine with a 
spine serrated posteriorly (i-5); pelvic fin well separated from the anal fin, i-5; 
anal short, iii-5; caudal fin emarginate, similar to those found in species of 
Tatia, with 15 branched rays (i-7-8-i). Adipose fin very small, behind vertical 
of the anal fin base. Lateral line incomplete, not reaching the base of the caudal 
fin. The material examied was unpigmented. The specimen of G. stroudi 
(MCNG 9861, 35.4 mm SL) is a female. It is recognised by the presence of the 
urinary papilla ending separately from the genital opening. 
It was possible to study another specimen of Gelanoglanis here identified as a 
juvenile of G. stroudi (MCNG 22690, 20.1 mm SL). The meristics are the same 
as in the previous material described, and the general appearance is also 
similar. Differences are the presence of a very large adipose, with an anterior 
ridge coming from the posterior part of the dorsal fin; the absence of serration 
on the posterior border of the dorsal and pectoral fin. These characters seem to 
be of a juvenile stage. 
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LIOSOMADORAS FOWLER 1940 
Liosomadoras Fowler 1940. Proc . Acad. Sci. Phil ad. 91: 226. Type species: 
Liosomadoras 111orroi Fowler 1940, by ori ginal designation. 
Diagnosis : Adipose fin large, as long as the anal fin base, reaching the 
proculTent ray of the caudal fin. Body colour unique in the fami ly, consisting in 
small specimens of a jaguar-spotted pattern , large specimens hav ing a marble 
brownish pattern. Caudal fin elongate with the tips of the rays reaching the 
procurrents rays of the lower lobe of the caudal fin . 
LIOSOMADORAS ONCINUS (SCHOMBURGK 1841) 
Arius oncina Schomburgk 1841, The Nat. Library: 173, Fig. 4. 
Liosomadoras morroi Fowler 1940. Procc. Acad. Sci. Phil ad. 91: 226. 
The following synonym are restricted to the Orinoco basi n: Taphorn et al . 1997 
Liosomadoras oncinus (MBUCV -V -26062) 
Orinoco specinlens: Venezuela, MBUCV-V-176SS (Three, 102 mm SL), 
Estado Amazonas , RIo Atabapo , 21-03-1988 ; MBUCV-V-26062 (one, 54.6 
mm SL), Estado Amazonas, Cafio Casiquiare, ca. 1.5 hrs. Desde la boca en el 
Orinoco, 15-03-1987 MCNG 6336 (one, 61.5 mm S.L) , Estado Amazonas , 
procedentes del Aqualium de Valencia ; MCNG 12309 (4, 58 .0-55.6 mm S.L), 
Estado Amazonas, RIo Emoni , aprox. 2 Km. RIo aniba de la boca (RIo Siapa), 
Cano Emoni ; MCNG 12150 (three, 105.0-147 .0 mm S.L), Estado Amazonas, 
RIo Cas iqui are, un a Lagun a adyacente a un a area aprox . 15 Km. 6 0 aniba de 1£1 
boca (1°5 8' 0" 66°55'0"W): MCNG 12437 (t\VO, 45 .9-53.4 mm S.L). E ' tado 
A m<lzonas, Pi edra ell i ri coa. RIo Pasi mon i apro" . 1 0 Km . de la boc a. abaJo de 
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Arapacoa (1°50'0"N 66°35'0"W); MCNG 25970 (three, 124-127 mm S.L), 
Estado Amazonas, Rio Siapa aprox. 60 Km., rio arriba desde la desembocadura 
con el Caciquiare (1°5TO"N 66°TO"W); MAC-PA Y-1113 (one, 47.8 mm SL), 
Estado Amazonas, Rfo Pasimoni, Piedra Chiricoa, 20-4-1985; MAC-PAY-
1291 (three, 59.9-75.5 mm SL), Estado Amazonas, Pozo Chola, carretera San 
Carlos de Rfo Negro Solano, 11-10-87; MAC-PAY-2295 (two, 49.7-51.9 mm 
SL), Estado Amazonas, Cafio Guasuriapana, Rfo Atabapo, 9-2-1992; MAC-
PA Y-2553 (four, 57-139.7 mm SL), Estado Amazonas, rfo Atabapo laguna 
cerca de San Fernando de Atabapo; MNHN 1887 0814 (one, 39.6 mm SL), 
Estado Amazonas, Rfo Atabapo, 1887. 
Diagnosis: the same of the genus (monotypic). 
Comments: This species was placed in the family Doradidae (Fowler, 1940; 
Gosline, 1942) by the general shape being similar to that of a doradid without 
lateral bony plates. However, since Rossel (1962), this genus has been regarded 
as auchenipterid. This species is very rare in collections and now is very 
popular in the international ornamental fish trade. A general description of the 
material study is given here: 
Liosomadoras oncinus is a medium sized species reaching 150 mm standard 
length. Body short, notably broader than deep, with the peduncle region 
compressed. Head broad with the dorsal part flat, slightly convex at the nuchal 
plate. Cranial surface covered by thin skin, with an elongate cranial fontanel 
located at the ethmoidal region. Large specimens with head surface exposed 
and granular, especially at the level of the ethmoidal and temporal region. 
Nuchal plate with a lateral process pointed downwards. Interdorsal profile 
slightly convex; ventral profile straight from the chin to origin of the anal fin; a 
short caudal peduncle. 
Mouth terminal with the lower jaw slightly prognathous. A rectangular patch of 
small conical teeth arranged in 12 to 13 irregular rows, the outer border of the 
tooth plate rounded. Dentary with 8 or 9 rows of small conical teeth. Maxillary 
barbels thin and slightly flattened, reaching or passing a little the branchial 
opening; longer in small specimens. Two pairs of mental barbels, the internal 
rcaching to vertical through the posterior border of eye, passing the origin of 
the external mental barbel. Extelllal mental longer, reaching to vertical 
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throughout the branchial opening. Gill opening narrow restricted above of the 
pectoral origin. 
Cleithral process well developed, spine-like, finely granular. It passes to 
vertical through the posterior nuchal plate. Dorsal fin and spine slender in small 
specimens becoming shorter broad base in adult specimens. Dorsal spine with 
serration on both sides. Six branched rays (ii-6). Pectoral fin with strong spine, 
reaching the pelvic fin, spine serrated with antrorse serration on both sides, the 
anterior distal serration pointing outwards, 6 branched rays (i-6). Anal fin short, 
ten or eleven branched rays (ii-II; iii-l0). Caudal fin slightly emarginate with 
lower lobe broad (i-7 -8-i). Adipose fin large, as long as the anal fin base, its tip 
passing vertical through the end of the anal fin base, reaching the procurrent 
rays of the caudal fin. Males with dorsal spine enlarged and developing anterior 
serration. Urogenital pore ends at the tip of the anterior anal rays. 
Body colour pattern distinct. Small specimens with a jaguar-spot pattern, with 
9 or 10 elliptical black spots on the dorsal part of the body, 7 or 8 elliptical 
black spot below lateral line and 4 to 6 spots in a longitudinal series from the 
cleithrum to the origin of the pelvic fin. One or two pairs of small rounded 
spots on the belly near the pelvic fins (absent in some specimens). In young 
specimens three rows of rounded spots on the dorsal surface of the head, 
becoming irregular in some specimens. Cheek and opercular area with small 
spots distributed irregularly. A spot twice as larger as the eye diameter located 
posterior to eye. Chin with 5 to 6 rounded spots at the outer margin. Barbel 
completely black. Lower part of the head and belly unpigmented, except the 
origin of the pelvic fins with some spots. Lateral line unpigmented forming a 
narrow clear line along the middle of the body. Interdorsal region clear, 
forming a narrow whitish line from the posterior part of the dorsal fin to the 
dorsomedial ridge of the adipose fin. Dorsal fin with several elongate spots, 
located on the distal part. Base of the dorsal fin unpigmented. Pelvic and anal 
fin black. Caudal fin with four long black bars alTanged longitudinally from the 
middle of the rays to the outer margin of the caudal fin. 
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Large specimens with a brownish marbled pattern. The conspicuous spots of 
the juvenile are lost and are replaced by an irregular marbled colour pattern. 
Belly from the chin to the pel vic origin with small brownish irregular spots. 
Fins with small irregular bands or spots. A distinctive clear line along the 
middle of the body. 
Morphometries of Liosomadoras oncinus, expresed as a percentages of 
the standard length (n=5). 
Min Max Average St.desv. 
Measurements 
Standard length 54,6 102 
Snout-dorsal fin origin (a) 40,7 42,8 41,7 0,8 
Snout -pectoral fin origin (b) 31,6 36,3 33,7 2,0 
Dorsal fin origin-pectoral fin origin (c) 30,0 33,9 31,6 1,6 
Dorsal fin origin-cleithral process (d) 20,0 23,1 21,1 1,3 
Pectoral fin origin-tip cleithral process (e) 25,5 29,5 27,0 1,6 
Dorsal fin origin-posterior dorsal fin (f) 16,3 18,5 17,3 0,8 
Posterior dorsal fin-tip cleithral process (g) 15,4 20,6 16,7 2,2 
Posterior dorsal fin-pelvic fin origin (h) 22,8 30,1 26,5 3,2 
Pelvic fin origin-tip cleithral process (i) 12,8 17,6 15,3 2,2 
Pelvic fin origin-pectoral fin origin U) 29,1 35,7 32,5 2,7 
Posterior dorsal fin-anal fin origin (k) 31,4 34,7 32,9 1,3 
Anal fin origin-pelvic fin origin (1) 15,8 20,4 18,3 1,8 
Posterior dorsal fin-posterior adipose (m) 32,5 37,6 35,4 2,1 
Posterior adipose-pelvic fin origin (n) 32,8 37,5 35,9 2,1 
Posterior adipose fin-anal fin origin (0) 21,1 25,6 23,1 1,8 
Posterior anal fin-anal fin origin (p) 11,1 14,4 12,5 1,4 
Posterior adipose-posterior anal fin (q) 12,0 13,7 12,9 0,7 
Posterior adipose-end of hypural (r) 12,3 15,7 13,8 1,4 
End hypural-posterior anal fin (s) 13,7 17,0 15,2 1,3 
Head length 35,2 38,7 36,7 1,7 
Interorbital width 16,0 18,9 17,2 1,1 
Eye diameter 4,6 5,8 5,1 0,4 
Intercleithral width 37,9 40,8 39,2 1,4 
Cleithral process 50,7 54,6 52,2 1,6 
Pre-pelvic length 56,3 61,0 58,9 1,9 
Pre-anal length 74,9 77,6 75,7 1,1 
Peducle depth 11,6 13,5 12,7 0,7 
Internarinal 4,1 4,7 4,4 0,3 
Intranarinal 10,6 11,9 11,3 0,5 
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PARAUCfIENIPTERUS BLEEKER 1862 
Parauchenipterus Bleeker, 1862, Atlas Ichthh., 2: 7. Type by original 
designation, Silurus galeatus Bloch= Silurus galeatus Linnaeus. 
Diagnosis: The genus Parauchenipterus is a member of the subfamily 
Ageneiosinae distinguished from other genera by the following combination of 
characters: swimbladder with two thin diverticIulae pointing forwards and 
sometime enlarged, reaching the anterior part of the swimbladder; cranial 
fontanels oval and small, restricted to the anterior part of the frontals and 
mesethmoid; posterior nuchal plate without a lateral projection; and absence of 
a evident sexual dimorphism in the barbel and dorsal fin in adult males. 
Key to the species from the Orinoco river basin 
la. Body deep and compressed to level of the caudal fin; mental barbels 
passing the origin of the pectoral fin; dorsal fin ii-6 ......................................... 2 
2a. Colour pattern with the body dark-brown above the lateral line, and dusky 
below. Upper part of the body with a series of pigmented neuromast organs. 
Nuchal plate with a small lateral projection from the border 
................................................................................. P. machadoallisoni n. sp. 
2b. Body colour pattern represented by a dark brown background with irregular 
mottle with black; caudal fin in most cases with a black cross bar. Nuchal plate 
without a lateral projection ............................................................. P. galeatus 
1 b. Body elongate and subcylyndrical. Mental barbel not reaching the origin of 
the pectoral spine; dorsal fin ii-5 .................................................... P. gili n. sp. 
PARAUCHENIPTERUS GALEATUS LINNEAUS 1766 
Silurus galeatus Linnaeus, 1766, Syst. Nat., ed. 12, 1: 503. 
The following synonym are restricted to the Orinoco basin: 
Parallc/zcnipterlls paseae Regan, 1906, Proc. Zool. Soc. Lond. 387, pI. 24 
(not 2J ),Caroni Ri \'cr, Tri nidad. 
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Parauchenipterus galeatus (MCNG 21295) 
Auchenipterus maculosus Pellegrin , 1899, Bull. Mus. Hi st. Nat. Pari s,S: 158 
(l 'Apure eet ses affluents, Venezuela). 
Auchenipterus galeatus; Peters, 1877, Mber. Akad. Wi ss. Berlin : 470 
(Calabozo, Venezuela). 
Trachycorystes galeatus; Eigenmann & Eigenmann , 1891 , Proc . U.S. Nat. 
Mus., 15: 34 (Orinoco); Eigenmann , 1910, Rep . Priinceton Univ . Exp. 
Patagonia, 3: 2966 (Orinoco); Flower, 1915, Proc. Acad. Nat. Sci . Phil ad ., 67: 
529 (Caroni River, Trinidad); Popta in Benjamins & Snelleman, 1914-1 9 17 , 
Enc. Ned. Est-rindie: 685 (Orinoco); Schulttz, 1944. Proc. U .S . Nat. Mus., 94: 
239 (Venezuela); Gosline, 1945, Bol. Mus. Nac . Rio de Janeiro , Zool. , 33: 112 
(Orinoco); Flower, 1951, Arq. Zool. S. Paulo, 6 : 473 (Venezuela, Trinidad); 
Boeseman, 1960, Studies Fauna Curacao, 10: 103 (Trinidad). 
Trachycorystes galeatus; A. de Miranda Ribeiro , 1911 , Arch. Mus. Nac. Rio de 
Janiero, 16: 370 (Orinoco and Trinidad). 
Parauchenipterus galeatus (numerous citation on the literature of the Orinoco 
ri ver basin). 
Orinoco specimens: Venezuela, MBUCV-V-599, Estado Apure, laguna de 
Pavoncito, antiguo paso del rio Apure, cerca de San Fernando de Apure ; two ; 
MBUCV -V-1840, Estado Guarico, RIO Tiznados , aprox. 3 Km. N. del puente 
en carretera Dos Caminos; MBUCV -V -3945, Estado Guarico, Morichal de 
Becerra, cerca de Calabozo; MBUCV-V-4781 , Estado Apure, Cano Caracara, 
Afluente del RIO Meta ; MBUCV -V-6640, Estado Guarico, Camaguan , Cano 
Falcon , entrada a la Laguna Boca Ruido ; MBUCV -V -8423, four , Estado 
Guarico , Cano Falcon , sist. RIO Portuguesa; MBUCV -V -87380ne, Estado 
Guarico , Lagun a Los Laureles, cerca de Camaguan ; MBUCV-V-8990 , ten, 
Estado Guarico, Cano Caraco l, sist. RIO Guarico, canetera San Fernando de 
Apure , Guayabal ; MBUCV-V-9059 ,one, Es tado Guarico, Boca del Cano 
Fa lcon, RIO Portuguesa, cerca de Camaguan; MBUCV-V-9061 , twe lve , E tado 
G uari co , Boca del Cano Fa lcon; MBUCV-V-9105 , one, Estado Guari co, RIO 
Po rtu gucsa, Cano Fa lco n, cerca de Camaguan; MB UCV -V -9 1 OS , one, Es taclo 
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Guarico, Boca del Cafio Falcon; MBUCV-V-9123, Estado Guarico, Rfo 
Portuguesa, Cafio Falcon, cerca de Camaguan; MBUCV -V9305, one, Estado, 
modular de Mantecal; MBUCV-V9479, six, Estado Apure, Rfo Apure, frente 
union con el Rfo portuguesa; MBUCV-V10370five, Estado Delta Amacuro, 
Cafio El Chamo, Coporito aniba, cerca de Tucupita; MBUCV -V 11762, one, 
Estado Apure, Rfo Apure viejo; MBUCV-V11771, two, Estado Guarico, 
Laguna Los Laureles, carretera Calabozo, San Fernando de Apure; MBUCV-
V11830, one, Estado Apure, rfo Apure viejo; MBUCV-V-11879,nine, Estado 
Guarico, Esteros de Camaguan; MBUCV-V11984, one, Estado Delta Amacuro, 
Laguna Coporito, aprox. 25 lan, S.E. de Tucupita; MBUCV-V-12887, two, 
Estado, Rfo Guanare, frente al pueblo de Guanarito a 50 m del puente; 
MBUCV-V12936, one, Estado P, Rfo Guanare, rio arriba de Guanarito playa, 
en la margen derecha; MBUCV-V13906, two, Estado Guarico, Laguna de 
Barranquilla; MBUC-V-V18232, one, Estado Bolivar, Rfo Guacamaya, a 600 
mts. del puente que cruza la carretera Caicara; MBUCV-V-9061, twelve, 
Estado Guarico, Boca del Cafio Falcon; MBUCV-V9105, one, Estado Guarico, 
Rfo Portuguesa, Cafio Falcon, cerca de Camaguan; MBUCV-V19702, one, 
Estado Monagas, Rio Morichal Largo; MBUCV-V19887, one, Estado Apure, 
Rio Apure, Isla del Medio, cerca de la desembocadura del Rfo Portuguesa; 
MCNG 831, thirty-six, Estado Apure, Prestamo a los largo del dique NE de la 
Casa Central de los Modulo de la Unellez; 16-02-1979; MCNG 1265, one, 
Estado Apure, Hato El Frio, 02-10-1979; MCNG 1830, three, Estado apure, 3,5 
Km. al S. del puente en Bruzual, 15-11-1980; MCNG 2110, three, Estado 
Apure, Modulo Unellez, 03-02-1981; MCNG 2996, three, Estado Barinas, 
Laguan marginal, Suripa, 29-08-1981; MCNG 5973, thirty-five, Estado Apure, 
Hato El Frfo, 30-09-1979; one, mm SL 0, Estado Portuguesa, IgUez, 27-02-
1979; MCNG 9543, one, Estado Apure, Cafio Guaritico, 4 Km. al S. de 
Totumitos en nuevo puente, 15-03-1979; MCNG 99827, two, Estado Barinas, 
Cafio frente a Libertad, 17-06-1982; MCNG 13841, five, Estado Barinas, 
Prestamo al Iado de Ia carretera (dique) a Sta. Catalina, al E. de Pto. Nutrias, 
26-03-1985; MCNG 15002, two, Estado Guarico, Rfo San Bartolo, Parque 
Aguaro, 23-01-1986; MCNG 15090, one, Estado GWlrico, Cafio muy cerca 4 
Km. al rio Guariquito, aprox. 100 Km. al E. de San Fernando de Apure, 24-01-
1986; MCNG 16149, one, Estado Anzoategui, Rio Guere, cerca de Aragua de 
Barcelona, 01-09-1986; MCNG 19067, four, Estado Portuguesa, Al Noreste del 
Embalse Las Majaguas, 13-11-1984; MCNG 20455, four, Estado Apure, Rfo 
Arauca, en paso Arauca, 06-08-1984; MCNG 20537, three, Estado Apure, Rio 
Arauca, en paso Arauca, 06-08-1984; MCNG 26242, one, Estado Apure, Rfo 
Lajero, en Isla Apurito, 31-05-1982; MCNG 26906, one, Estado Cojedes, Cafio 
El Rosario en la via hacia corralito, 14-02-1987; MCNG 26925, one, Estado 
Cojedes, Tapa Los Goro-goros en el Hato Mata Clara, 03-09-1989; MCNG 
26934, three, Estado Cojedes, Cafio San Geronimo en el Hato Mata Clara, 11-
02-1991; MCNG 27285, one, Estado Portuguesa, Cafio Maraca en el puente de 
la carretera Guanare-Guanarito, 14-12-1992; MCNG 27510, one. Estado 
Barinas, Rfo Caipe, Fundo Grano de Oro, pocos Kms. al N. del oleoducto, 03-
o 1-199J: MCNG 27674, three, Estado Cojedes, RIo San Carlos al O. de Las 
Vegas, 09-01-1993. 
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Diagnosis: Parauchenipterus galeatus is a species of wide distribution from 
the Orinoco river basin, through the Amazon to Paraguay, including rivers 
flowing into the Atlantic in the north of South America. To establish a 
conclusion about the status of the populations in each drainage it is necessary to 
study in detail the material from South America. The diagnosis presented here 
is restricted to that from the Orinoco river basin. However it is necessary to list 
the nominal specIes considered here as members of the genus 
Parauchenipterus. The species with an asterisk (*) are those for which the type 
or specimens from the type locality were studied in the present study, and part 
of these results are in Royero & Hureau (1997): 
1) Parauchenipterus galeatus Linneaus 1766 
Parauchenipterus glaber (Steindachner 1877) 
Parauchenipterus immaculatus (Valenciennes 1840)* 
Parauchenipterus jokeannae (Hoedeman 1961)* 
Parauchenipterus maculosus (Valenciennes 1840)* 
Parauchenipterus paseae Regan1906* 
Parauchenipterus robustus (Gunther 1864)* 
2) Parauchenipterus albicrux (Berg 1901) 
3) Parauchenipterus analis (Eigenmann & Eigenmann 1888) 
4)Parauchenipterus brevibarbis (Cope 1878) 
5) Parauchenipterus ceratophysus (Kner 1859) 
6) Parauchenipterus isacanthus (Cope1878)* 
7) Parauchenipterus lacustris (Reinhardt 1874)* 
8) Parauchenipterus leopardinus (Borodin 1927) 
9) Parauchenipterus porosus (Eigenmann & Eigenmann 1888) 
10) Parauchenipterus striatulus (Steindachner 1877)* 
Parauchenipterus galeatus is distinguished by the following combination of 
characters: dorsal fin ii-6; pectoral fin i-6 to i-8; pelvic i-5; anal fin 20 to 26 
rays and caudal fin with 8 or 10 branched rays in the lower lobe. Colour pattern 
of the body is represented by dark brown background with irregularly mottling 
of black; caudal fin obliquely truncated with most specimens displaying a black 
cross bar. Mental barbels passing the origin of the pectoral fin.For a 
comparative analysis with the other species of the genus see below. 
Conlnlents: According to Mees (1974), the type locality of Parauchellipterus 
ga/callls is Surinam: " I regard specimens from the lower course of the 
Suriname River and its tributaries as topotypical". The population of 
Parallc/zl'l1iprerlls ga/earus from the Olinoco Ri\'cr basin is vcry similar to that 
276 
ATLAS OF AUCHENWTERIDAE CHAPTER 5 
from the Suriname, but it is necessary to make further comparison of material 
from different localities. In spite of not intending to revise the genus, a list of 
the meristic and other characters of the species consider here as 
Parauchenipterus is given below. 
Parauchenipterus species with number of fin rays and swimbladder form (for 
the species marked with asterisk, *, the types or others pecimenswere 
examined; data for the rest of the species were taken from the literature). 
Species Dorsal Pectoral Pelvic Anal Swim-
fin fin fin fin bladder 
P. galeatus ii-6 I-6/i-8 i-5 20-25 Two caeca 
P. albicrux ii-5 i-7 i-5/i-6 32 ----
P. analis ii-6 i-7 i-5 41 ----
P. brevibarbis ii-5 i-6 i-6 22-23 ----
P. ceratophysus* ii-5 i-7 i-5 23-25 Two caeca 
P. isacanthus ii-5 i-7 i-6 22 Two caeca 
P. lacustris * ii-6 i-7 i-5 24-26 ----
P. leopardinus ii-6 ---- i-7 17-18 ----
P. porosus ii-5 i-7 i-5 25 ----
P. striatulus* ii-5 i-7 i-5 25-28 Two caeca 
P. gili n.sp. ii-5 i-6 i-5 23-24 Two caecae 
P. machadoallisoni n. sp ii-6 i-7 i-5 24-27 Two caecae 
Before an exhaustive analysis in the future, it is not possible to establish the 
status of each species of the genus Parauchenipterus, but in the table above 
there is an approximation to their identification. One of the characters of the 
genus is the presence on the swimbladder of two thin diverticulae (caeca), as 
observed in the material of Parauchenipterus galeatus, P. ceratophysus, P. 
striatulus, P. isacanthus and the new species described here, P. gili and P. 
machadoallisoni (specimens of the other species were not available). 
PARAUCHENIPTERUS GILl N. SP. 
Holotype.- MCNG 34621 (169.4 mm SL), Venezuela, Amazonas state, Cafio 
Yutaje, al final de la pista de aterrisaje, 15-03-81, Stuard Reed. 
Paratypes.- MCNG 2661 (two, 135.2-154.0 mm SL), Venezuela, Amazonas 
state, Cafio Yutaje, al final de la pista de aterrisaje, 15-03-81, Stuard Reed. 
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Parauchenipterus gili (Holotype, MCNG 34621) 
Generic identification: This species belong to Parauchenipterus by the 
presence of the following characters: swimbladder with a pair of long diverticle 
located on the posterocaudal end and pointed backward. Posterior nuchal plate 
without a lateral projection. Although there is not enough material for a study 
of the sexual dimorphism, the Holotype is a male not showing a sexual 
dimorphism of the dorsal and maxillary barbel and the urogenital papilla ends 
at the tip of the anterior anal fin. Cranial fontanel restricted to the anterior part 
of the frontals and the mesethmoid. Pelvic fin with five branched rays and anal 
fin with 23 to 24. Caudal obliquely truncated, with 16 to 17 branched rays. 
Specific identification: This species is differentiated from the rest of the genus 
by the following characters : unique among species of Parauchenipterus with 
the maxillary barbel not reaching the origin of the pectoral spine, and body 
elongate and subcyIindrical. Colour pattern irregular. Body dusky-brown with 
scattered small irregular spots. This species is most readily distingui shed from 
the other species from the Orinoco (Parauchenipterus galeatus and P. 
machadoallisoni) by the length of the maxillary barbel that not pass the origin 
of the pectoral spine; the ex treme ly long and subcy lindli ca l body and meri sti cs. 
Pectoral fin with numero us antrorse se lTati o ns, 24 to 26 on th e anteri or margin 
and 17 to 22 on the poste ri or margin . T he neares t spec ies is POrO[{c!l c lliplCr[{ S 
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brevibarbis by the possession of a short mental barbel. The maxillary barbels in 
P. brebibarbis are "reaching to the middle of the pectoral spine" (Cope, 1878). 
General description: The general appearance is shown in the figure and the 
measurements presented below. Parauchenipterus gili is a moderately large 
species reaching the 169 mm of standard length. Body elongated and 
subcilyndrical. Body cross section at the level of the dorsal fin cylindrical, 
becoming compressed laterally at the caudal peduncle. Head broad and 
compressed dorsoventrally, flat at the frontal region and slightly convex at the 
nuchal region. Head covered by thin skin. A small elliptical fontanel. Belly 
continuing with the ventral region of the head as a large flat area. Ventral 
profile straight from the chin to the caudal peduncle. Dorsal profile straight 
from the posterior part of the dorsal fin to the base of adipose fin. 
Mouth terminal with the lower jaw slightly prognathous. Teeth on the 
premaxillar small and conical, in 8 to 10 irregular rows, on a rectangular plate 
with the outer border rounded. 7 or 8 rows of teeth on the dentary. Maxillary 
barbel flat and relatively short, not reaching the anterior base of the pectoral 
spine. Internal mentals barbels reaching the origin of the external mentals; 
outer mentals short, not reaching the transvers line at the gill opening, naerly 
reaching the anterior base of the pectoral spine. Gill opening narrow, not 
passing the origin of the pectoral spine. Cleithral process triangular, pointed 
and ornamented with small knobs, and not not reaching the vertical of the 
origin of the dorsal fin. 
Dorsal fin relatively small, with a short base, with two unbranched rays and 
6 branched rays (ii-6). Dorsal spine strong and conical with an irregular series 
of serrations on the anterior margin; posterior margin with small serrations not 
well developed. Pectoral fin not reaching the pelvics, with a stout spine armed 
with numerous antrorse serrations, 24-26 on the anterior margin and 17 to 22 
on the postelior margin, with 6 branched rays (i-6). Pelvic fin with five 
branched rays (i-S). Anal fin long with 23 or 2.+ rays (iii-20; iii-21). Caudal 
obliquely truncated, with 16 or 17 branched rays (i-7-9-i: i-7-10-i). Adipose fin 
small, not reaching the origin of the caudal fin. 
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Colour in alcohol: overall colour of the body dusky brown, with scattered 
small irregular grey-brown spots, not forming a regular pattern in preserved 
specimens. Interdorsal region dark brown. Head dark brown with pale areas on 
the junction of the bones. Belly clear, chin with the anterior border grey-brown. 
Distribution: only from the type locality, in the upper Orinoco. 
Etymology: gili in honour of Sf. Florencio Gil, the technician from the Caracas 
Museum (MBUCV-V, Museo de Biologfa de la Universiad Central de 
Venezuela), who helped to collect and prepare the material for the present 
study. A friend now dead. 
Measurement of Parauchenipterus gili, A, MCNG 34621 (Holotype); B, 
MCNG 2661 (Paratype); C, MCNG 2661 (Paratype). 
Measurement (mm) 
Standard length 
Sonout- dorsal fin origin (a) 
Snout- pectoral fin origin (b) 
Dorsal fin origin- pectoral fin origin (c) 
Dorsal fin origin-tip cleithral process(d) 
Pectoral fin origin -tip cleithral process(e) 
Dorsal fin origin- posterior dorsal fin (f) 
Posterior dorsal fin-tip cleithral process (g) 
Posterior dorsal fin-relvic fin orogin (h) 
Pelvic fin origin-tip cleithral process (i) 
Pelvic fin oringin-pectoral fin origin (j) 
Posterior dorsal fin- anal fin origin (k) 
Anal fin origing -pelvic fin origin (I) 
Posterior dorsal fin posterior adipose (m) 
Posterior adipose-pelvic fin origin (n) 
Posterior adipose fin-anal fin origin (0) 
Posterior anal fin-anal fin origin (p) 
Posterior adipose-posterior anal fin (q) 
Posterior adipose-end of hypural (r) 
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PARAUCHENIPTERUS MACHADOALLISON I N. SP 
Holotype.- MBUCV-V-1l420 (one , 134.3 mm SL) Venezue la, Estado 
Amazonas, Rio Negro, raudal abajo de la boca del Casiqui are . 10 km. . de 
San Carlos de Rio Negro , 06-05-1978 , Kate Clark . 
Paratypes.- MBUCV -V -24842 (one 125 .3 mm SL) Venezuela, Estado 
Amazonas, RIo Atabapo, San Fernando de Atabapo , en la confluencia con el 
rIo Guaviare, 14-7-1988, Ramiro Royero; MBUCV-V-18365 (Three 145.4-
166.7 mm SL), Venezuela, Estado Amazonas, RIo Atabapo , San Fernando de 
Atabapo, Ramiro Royero, 14-7-1988 . 
Parauchenipterus machadoallisoni (Holotype, MBUCV -V -11420) 
Generic identification: According to the table above, the presence of a pair of 
long diverticula on the posterocaudal end of the posterocaudal pointing 
backwards, is characteristic of Parauchenipterus and this is present in P. 
machadoallisoni, although not as well developed as in P. galeatus. There is no 
sexual dimorphism of the dorsal and maxillary barbel and the urogenital 
papillae ends at the tip of the anterior anal fin. The cranial font ane l is restri cted 
to the anterior part of the frontal s and the mesethmoid , but is s li ghtl y enl arged . 
Pe lvi c fin with fiv e branched rays (i-5) and anal fin with 24 to 28. Caudal fin 
o bliquel y truncated. with 16 o r 17 branched rays. 
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Specific identification: This specIes IS distinguished by the following 
characters: a very conspicuous row of neuromast organs (indicated by the lack 
of pigment around the neuromast) dorsal to the body lateral-line, similar to the 
pattern found in Auchenipterichthys. Among the species of Parauchenipterus 
the present species seems to be unique in having a posterior nuchal plate with a 
small lateral projection. This species is most readily distinguished from other 
species of the Orinoco (Parauchenipterus galeatus and P. gili) by colour 
pattern, length of the maxillary barbel that does not passed the origin of the 
pectoral spine; the long and subcylindrical body and by meristics. Pectoral fin 
with numerous antrorse serrations, 24 to 26 on the anterior margin and 17 to 22 
in the posterior margin. 
General description: The general appearance is shown in the figure and the 
measurements are given below. Parauchenipterus machadoallisoni is a 
moderately large species reaching 165 mm in standard length. Body fusiform 
and very similar to that of the species of Auchenipterichthys, compressed at the 
caudal peduncle, relatively deep at the dorsal fin. Dorsal and ventral profile 
more or less straight. Head wider than deep, with eyes lateral, compressed 
dorsoventrally, flat at the frontal region and very convex at the nuchal region; 
profile from the snout to base of dorsal fin ascending. Head cover by thin skin. 
Fontanel small and slightly enlarged. 
Mouth wide with the lower jaw slightly exposed. Maxillary barbel rounded, 
passing the tip of the cleithral process. Internal mentals pass a little beyond the 
origin of the external mentals; outer mentals reaching the transverse line at 
posterior ends of the pectoral fin bases. Gill opening narrow, not passing the 
origin of the pectoral spine. Cleithral process spine-like, ornamentated and 
rough, ending pointed and reaching the vertical at the end of the posterior 
nuchal plate. 
Dorsal fin high, with the first branched rays longer than the spIne, two 
unbranched rays and 6 branched rays (ii-6). Dorsal spine pungent with 
numerous selTations on the anterior margin (16 to 22); posterior margin with 
many small sClTations. Pectoral fin with 7 branched rays (i-7) and a strong 
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spine armed with numerous antrorse serrations, 27-31 on the anterior margin 
and 21 to 27 in the posterior margin. Pelvic fin with five branched rays (i-5). 
Anal fin long with 24 to 28 rays (iii-21; iii-25). Caudal fin obliquely truncated, 
with 16 or 17 branched rays (i-7-9-i; i-7-10-i). Adipose fin larger as the dorsal 
fin base. 
Colour in alcohol: Colour pattern very distinct, with the body dark-brown 
above the lateral line, and pale dusky below the lateral line. On the upper part 
of the body there are a series of rows of neuromast organs (indicated by the 
lack of pigment around the neuromast), similar to those in Auchenipterichthys. 
Head dark brown with small black spots. Dorsal fin dusky with an irregular 
band on the outer margin of the unbranched rays. Pelvic fin with a wide dusky 
brown bar in the outer margin, anal and caudal fin with small dark spots; a dark 
band on the outer margin of the caudal fin. Belly clear, chin with the anterior 
border grey-brown. 
Distribution: In the Atabapo river, the upper Rio Negro and the Casiquiare. 
Etymology: machadoallisoni in honours Dr. Antonio Machado Allison, an 
important ichthyologist who has contributed to the general knowledge of the 
fishes of the Orinoco river. 
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Measurements of Parauchenipterus machadoallisoni, A, MBUCV -V -11420 
(Holotype); B, MBUCV -V -24842 (Paratype); C, MBUCV -V -18365 (Paratype); 
D, MBUCV-V-18365 (Paratype); E, MBUCV-V-18365. 
Measurement 
Standard length 
Sonout- dorsal fin origin (a) 
Snout- pectoral fin origin (b) 
Dorsal fin origin- pectoral fin origin (c) 
Dorsal fin origin-tip cleithral process(d) 
Pectoral fin origin -tip cleithral process(e) 
Dorsal fin origin- posterior dorsal fin (f) 
Posterior dorsal fin-tip cleithral process (g) 
Posterior dorsal fin-relvic fin orogin (h) 
Pelvic fin origin-tip cleithral process (i) 
Pelvic fin oringin-pectoral fin origin (j) 
Posterior dorsal fin- anal fin origin (k) 
Anal fin origing -pelvic fin origin (I) 
Posterior dorsal fin posterior adipose (m) 
Posterior adipose-pelvic fin origin (n) 
Posterior adipose fin-anal fin origin (0) 
Posterior anal fin-anal fin origin (p) 
Posterior adipose-posterior anal fin (q) 
Posterior adipose-end of hypural (r) 











Dorsal spine length 
Pectoral spine length 
ABC D E 
134,3 125,3 166,7 165,0 145,4 Aver StDe 
33,0 33,8 31,5 32,4 31,7 32,5 0,9 
22,9 23,4 21,4 19,9 22,1 21,9 1,3 
25,1 27,7 26,3 26,1 26,8 26,4 0,9 
17,9 19,9 17,5 18,5 18,4 18,5 0,9 
16,2 18,5 17,6 17,9 19,1 17,8 1,1 
11,911,7 8,9 9,8 9,810,4 1,3 
18,9 20,4 17,0 19,8 18,3 18,9 1,3 
26,4 28,6 26,6 27,5 28,6 27,6 1,0 
20,0 23,1 20,6 26,7 20,7 22,2 2,8 
34,6 37,7 33,2 42,4 37,0 37,0 3,5 
35,1 37,6 37,4 34,5 37,2 36,3 1,5 
15,6 12,7 14,2 14,0 14,6 14,2 1,0 
47,3 43,8 50,2 44,4 50,6 47,3 3,2 
39,6 34,7 37,1 37,0 42,8 38,2 3,1 
29,5 27,5 25,7 26,9 30,6 28,0 2,0 
25,7 21,4 22,9 22,3 27,4 23,9 2,5 
14,1 14,5 13,7 14,7 14,7 14,3 0,4 
16,6 18,2 18,7 17,3 16,0 17,4 1,1 
10,9 12,4 11,6 9,6 10,0 10,9 1,1 
27,6 28,4 27,1 27,0 26,8 27,4 0,7 
14,9 15,6 14,9 15,0 15,3 15,1 0,3 
4,2 3,8 4,1 3,9 4,5 4,1 0,3 
25,8 26,7 26,8 26,8 27,2 26,6 0,5 
35,4 36,9 34,3 34,9 35,4 35,4 0,9 
51,7 56,9 49,7 57,5 53,2 53,8 3,4 
65,6 67,8 61,5 67,8 66,4 65,8 2,6 
13,0 14,4 12,4 12,8 13,2 13,2 0,8 
4,1 4,6 3,7 3,8 4,3 4,1 0,4 
8,2 9,2 7,7 7,7 8,5 8,2 0,6 
19,1 18,6 17,3 19,9 17,3 18,4 1,1 
24,1 22,5 22,1 21,5 22,4 22,5 0,9 
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PSEUDAUCI-lENIPTERUS BLEEKER 1862 
Pseudauchenipterus Bleeker, 1862, Atlas Ichth., 2: 6. Type by original 
designation and monotypy Silurus nodosus Bbloch 1871. 
Diagnosis: The genus Pseudauchenipterus is distingushed by the following 
autopomophic characters: anal fin of the adult males with the third unbranched 
ray and anterior branched rays very prominent, extending beyond the posterior 
end of the anal fin base; a well develop fenestra on the orbitosphenoid and the 
frontal, located on the anterodorsal section of the optic cavity; humeral and 
cleithral region with long epidermal papillae, like "hairs". This genus is also 
recognised by the presence of dorsal and pectoral spines with well developed 
anterior keels. 
PSEUDAUCHENIPTERUS NODOSUS (BLOCH 1871) 
Silurus nodosus Bloch, 1871, Naturgesch. Ausi. Fische, 8: 35, pI. 368 fig. 1. 
Tranquebar (incorrect locality)= South America. 
Pseudauchenipterus guppyi Regan, 1906, Proc. Zooi. Soc. Lond.: 387, pI. 23. 
Caroni River, Trinidad. 
Pseudauchenipterus guppyi; Fowler, 1911, Proc. Acad. Nat. Sci. Philad., 63: 
433 (Pedemales, Venezuela). 
Pseudauchenipterus nigrolineatus Flower, 1911, Proc. Acad. Nat. Sci. Philad., 
63: 434, fig. 5. Pedemales, (Venezuela); Flower, 1915, Proc. Acad. Nat. Sci. 
Philad., 67: 529 (Caroni River, Trinidad); Schultz, 1944, Proc. U.S. Nat. Mus., 
94: 239, Venezuela; Price, 1955, J. Agric. Soc. Trinidad & Tobago, Soc. Pap., 
863: 14 (Trinidad: Caroni river near Piarco); Boeseman, 1960, Studies Fauna 
Curacao, 10; 104 (Caroni River, Trinidad); Mago-Leccia, 1967, Soc. Venez. 
Cienc. Nat. Bol., 27: 255 (Venezuela); Bacon, 1970, The Ecology of Caroni 
Swamp, Trinidad: 57 (Caroni Swamp, Trinidad). 
Material examinated: Pseudoauchenipterus nodosus, BM(NH) 1916.8.2.11-
14 four (66.84-70.48 mm SL), Brazil, Manaus; BM(NH) 97.12.1.230-1 two 
(98.62-127.82 mm SL), Brazil, Maranhao River; BM(NH) 1912.12.10.55-6 
two (90.06-92.11 mm SL), Brazil, Panl; BM(NH) 1950.5.15.17 one (138.0 mm 
SL), Guiana, British Guiana, Georgetown; BM(NH) 1911.10.31.96 one (177.0 
mm SL), Guiana, British Guiana, Georgetown; BM(NH) 1925.10.28.26 two 
(82.41-161.23 mm SL), Brazil, Marajo; BM(NH) unregistred one (143.94 mm 
SL), Guiana, British Guiana (dry skeleton): MNHN 6202 one (133.68 mm SL), 
Guyane Francaise, Cayenne: MNHN 1903 0090 one (158.81 mm SL), 
Cayenne: MNHN 1903 0091 one (159.37 mm SL), Cayenne, 1903: MNHN 
1903 0092 one (146.55 mm SL), Cayenne, 1903: MNHN A. 8855 one (119.S6 
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mm SL), Cayenne, Guyane Francaise ; MNHN A. 5170 two (90 .37 - 97.15 mm 
SL), Cayenne, 1847; NMW 46536 two (95.46-98.4 mm SL), Brazil , Para; 
NMW 46537 one (165.8 mm SL), Brazil , Para; NMW 4653 8 eight (88.7 1-
127 .. 67 mm SL), Brazil, Para; NMW 46531 two (85.45-133 .79 mm SL), 
Sunnam, Paramaribo, Salzwasser; SMNS two (105 .36-117.33 mm SL), 
Surmame, Marowijne, Marowini river, near Albina, Aug. 1844; ZMA 110.719 
one. (192.23 mm SL), Suriname; ZMA 100.124 one (175 .68 mm SL), 
Surmame; ZMA 106.850 two (107.77-122.64 mm SL) , Suriname ri ver, Jan . 
1966. 
Pseudauchenipterus nodosus (BMNH 1906.6.23:49-50) 
Orinoco speciemens: Venezuela, MBUCV -V -3946, one, (20 mm SL) , Estado 
Monagas, frente Boca del Cafio San Juan, 20-09-1961; MHNLS 6951 one (145 
mm SL), Estado Delta Amacuro , Delta del Orinoco, Cafio Macareo ; MHNLS 
6952 two (27.2-36.7 mm SL), Estado Delta Amacuro, Delta del Orinoco. 
BMNH 1906.6.23.:49-50, Tinidad (Type of Auchenipterus guppyi). 
Diagnosis: Pseudauchenipterus nodosus is distinguishe from other species of 
the genus by the following combination of characters: the main character of this 
species is the ' ''honeycomb-like'' structure of the cranial bone surface and the 
swollen base of the dorsal fin. This species has a relatively large and heavy 
head wi th a characteristic colour pattern: blue-grey above the lateral Ii ne wi th 
the lower flank clear (orange or yellow in recently preserved specimens), and a 
distinct ilTegular band on the latera l line. Juveniles and medium-sized 
specime ns with a black bar on the posterior border of the cauda l fin. Fin-ray 
co unt s amon g the diff'erent spec ies are very similar 
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Comments: According to the present study there are four species of the genus 
Pseudauchenipterus: 
1) Pselldallchenipterlls nodoslls (Bloch 1794) 
Pseudauchenipterus aguilerae Femandez-Yepez 1973 
Pseudauchenipterus furcatus Valenciennes 1840 
Pseuddauchenipterus guppy (Regan 1906) 
Pseudauchenipterus nigrolineatus Fowler 1911 
2) Pselldallchenipterlls affinis (Steindachner 1877) 
3) Pselldallchenipterlls flavescens (Eigenmann & Eigenmann 1888) 
4) Pselldallchenipterlls jeqllitinhonhae (Steindachner 1877) 
The species of Pseudauchenipterus, according to the data recorded In the 
present paper, live in fresh water near the mouths of rivers or in brackish 
waters. Alberto Akama from MUSP is revising the genus. 
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TATIA MIRANDA RIBEIRO 1911 
Tatia Miranda Ribeiro, A. 1911. Arch. Mus. Nac. Rio de Janeiro, 16: 360. Base 
on Centromochlus intermedius Steindachner 1877 and Centrol71oclzllls 
aulopygius Kner 1858. Type by subsequent designation Centromoclzlus 
intermedius Steindachner 1977 (Gosline, 1945). 
Diagnosis: The genus Tatia considered in the present study is restricted to a 
group of species related to T. intermedia and forming a particular clade of the 
phylogenetic analysis of the Auchenipteridae family (Chapter 4), including 
Tatia intermedia, T. creuzbergi, T. galaxias, and T. brunnea. The phylogenetic 
analysis suggests that the species "Tatia romani", "Centromochlus" sp. (Rio 
Negro) and Gelanoglanis are a separated clade. However until a revision of the 
genus, Tatia here is treated as the "Tatia romani" group together with 
"intermedia" group. The genus Tatia (according to the present study) is defined 
as a member of the Subfamily Centromochlinae with the following set of 
characters: presence in adult males of spines on the anterior margin of the 
lepidotrichia segments of the unbranched anal fin ray, adult males with small 
antrorse spines on the anterior margin of the lepidotrichia segments of the first 
branched anal fin ray and parasphenoid with a ventral keel. 
Artificial key to the genus Tatia in the Orinoco basin 
1a. Anterior nuchal plate present. Posterior border of the dorsal spine without 
serration ........................................................................................................... 2 
2a. Body colour with clear or rounded enlarged black spots ........................ 3 
round 
3a. Cleithral process short and posteroventral border of the 
supracleithrum with small knobs. Body and unpaired fins with small 
clear spots on a dark background ................................... T. galaxias 
3b. Cleitral process large and posteroventral border of the supracleithrum 
smooth. Body with a series of ilTegular large dark spots on a clear 
hackgroud ..................................................................... T. ferrarisi 1l.sp. 
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2b. Body colour with large pale areas or long lines ...................................... .t 
4a. Pectoral spine with four branched rays; body colour consisting of 
elongated irregular white stripes ............................................... T. strigata 
4b. Pectoral spine with five branched rays; body with a clear brown 
background with longitudinal irregularly bands ...................... T. brunnea 
1 b. Anterior nuchal plate absent ........................................................................ 5 
5a. Posterior border of the dorsal spine with serration ................................. 6 
6a. Cleithral process very short, not reaching the anterior border of the 
lateral process of the posterior nuchal plate; anterior border of the dorsal 
spines without serration; lateral process of the posterior nuchal plate 
not developed ............................................................................ T. romani 
6b. Cleithral process well developed, reaching or passing the vertical at 
the posterior border of the posterior nuchal plate; anterior border of the 
dorsal spine serrated; lateral process of the posterior nuchal plate 
bifurcated ................................................................................................. 7 
7a. Some of the serration on the anterior border of the pectoral fin 
antrorse; body colour with dark large and small round blotches on a 
clear background ........................................................ T. schultzi 
7b. Serration on the anterior border of the pectoral fin retrorse; three 
irregular bands on the back of the body on a dusky backgroud, going 
down to the lower part of the lateral-line 
................................................................. T. narbaizai n. sp. 
5b. Posterior border of the dorsal spine without serration ........................... 8 
8a. Posterior nuchal plate bifurcated; dorsal fin with four branched rays. 9 
9a. Body and head colour yellow brown with a series of lines 
formi n 0 a network of reticulations .................................... T. reticillata 
L' 
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9b. Body and head with uniform gray or brown, with the nuchal regi on 
wi th a conspicuous clear band ... ........... .. ........ .... T. peter17lilleri n. sp. 
8b. Posterior nuchal plate pointing down wards; pectoral fin i,5; whole 
body black with an unpigmented area below th e body lateral-line 
..... ... .... .. ...... ....... ... ..... ...... ..... .... ... .. ... .... .. ...... ...... .... .... ....... ... T. I1lu saica 
TATIA BRUNNEA MEES 1974 
Tatia brunnea Mees 1974. Zool. Verhend. 132: 84 
Orinoco specimens: MCNG 21668 (Two, 47.1-53.2 mm SL) Estado 
Amazonas, Cafiito 150 m. al noreste CVG - Tecmin (LN 8949) , 05-22-1989 , 
Leo Nico . 
Tatia brunnea (MCNG-21668) 
Diagnosis: Tatia brunnea is distinguished by the following characters : anterior 
nuchal plate present; absence of postelior serration on the dorsal spine; 
posterior nuchal plate with lateral process pointed downwards ; cleithral process 
short, not reaching the anterior border of lateral process of the posteri or nuchal 
plate . Colour pattem distinctly , body with a brown cl ear background with 
lon gitudinal irregularly bands ; tip of the dorsa l, pe lvic and anal with a dark 
brown bar; caudal fin irregularl y spotted . 
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Comments: the di stribution of Tatia brUI111ea was kn ow n fro m the Suriname 
river and Marowijine basin s (Surinam and French G ui ana). T he specimens 
collected in the upper Orinoco represent th e first record for the Ori noco li ve r 
basin. 
TATIA FERRARISI N. SP. 
Holotype: MBUCV -V -20349 (48.6 mm SL) , Venezuela, Estado Amazonas, 
Alto Rio Siapa, campamento Siapa1 (Toshamoshiteri) , Expedicion Tapirapeco, 
23-01-1989, R. Royero. 
Paratypes: MBUCV -V -20350 (seven, 27.1-44.4 mm SL) , same data as the 
holotype. 
Generic identification: This species is a member of the genus Tatia by the 
characters present in the diagnosis of the genus, although the male specimens 
collected do not manifest sexual dimorphism. 
Tatia ferrarisi (paratype, MBUCV -V -20350) 
Specific identification : Taria f errarisi is diagnosed by the followin g 
characte rs: presence of nuchal pl ate; c leithra l process reac hing the vertica l at 
the hind border of the posterior nuchal plate; posterior nuchal pl ate with a 
late ral process poi nt i ng do\Vnwards~ absence o f se tTLl ti on on th e po teri or 
~9 l 
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border of the dorsal spine. The colour pattern is diagnostic for separation from 
the other species of Tatia, with the presence of an unpigmented area in the 
nuchal region, bordering the posterior region of the supraoccipital and the 
anterior, medial and posterior nuchal plate, and a series of large irregular 
blotches on the lateral flanks of the body. 
Description: Meristic and morphometric values of the new specIes are 
presented in a table below. Body fusiform, compressed behind head, similar to 
others species of Tatia and reaching 48 mm in standard length. Head massive, 
wider than deeper at the level of the cleithral process, predorsal length longer 
than head length. Upper surface of head convex, covered by a thin layer of skin, 
with a oval fontanel. Diameter of eye much smaller than interobital length. 
Mouth terminal with lower jaw slightly prognathous. Anterior nuchal plate 
present; posterior nuchal plate with a lateral process pointing downwards. 
Cleithral process well developed, needle-like, reaching the vertical at the hind 
border of the lateral process of the posterior nuchal plate. 
Maxillary barbel reaching tip of cleithral process where it is totally adduced. 
Outer mental barbel passing the horizontal at the posterior part of the eye, but 
not reaching base of pectoral spines; inner mental passing base of the outer 
mental barbel. 
Dorsal spine triangular with outer margin rounded, first branched rays longer 
than dorsal spine; five branched rays (ii,S). Pectoral spine with five branched 
rays (i,5) and armored with a strong spines with serration on both sides. Pelvic 
fin with five branched rays (i,5). Anal fin with seven branched rays (iii, 7). 
Caudal fin furcated, in the holoytpe the upper lobe is longer, 17 principal rays 
(i,8,7,i). 
Colour in alcohol: overall colour of body clear, with a series of dark brown 
irregular spots, ananged above and below the lateral line. Tympanic area dark-
brown. A saddle-like narrow strip in front of the dorsal fin. reaching 
downwards to the middle of the body. An unpigmented area present at the 
nuchal plate, boundared by the posterior region of the supraoccipiraJ. the 
anterior. medial and posterior nuchal plate. A dark spot on the supraoccipital 
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region, and nasal region pigmented. Posterior part of the eye, at the cheek with 
dark brown spot. Base of the caudal fin with two rounded spots, above and 
below caudal peduncle. Caudal fin with small spots. 
Distribution: Known from the type locality, upper RIo Siapa, tributary of the 
Casiquiare ri ver. 
Etymology: ferrarisi In honour of Dr. Carl Ferraris, the pIOneer of 
phylogenetic systematics of the Auchenipteridae, one of the American 
ichthyologists interested in the neotropical fauna and member of the expedition 
to Tapireco, where this species was collected. 
TATIA GALAXIAS MEES, 1974 
Tatia galaxias Mees, 1974. Zool. Verhand. 132: 86, fig. 23 
The following synonyms are restricted to the Orinoco basin: Centromochlus 
aulopygius Pellegrin, 1899. Bull. Mus. Hist. Nat. Paris, 5: 188 (l'Apure, 
Venezuela); Schultz, 1944, Proc. U.S. Nat. Mus., 94: 240 (Venezuela). Tatia 
aulopygia Gosline, 1945, Bol. Mus. Nac. Rio de Janeiro, Zool., 33: 10 (Apure); 
Mago-Leccia, 1967, Soc. Venez. Cienc. Nat. Bol., 27: 225 (Venezuela); 
Taphorn et al.1997, Vert. Actual. Fos. Venez.: 84. 
Type material:RMNH 26493 (Paratypes, two, 52.3-55.3 mm SL), Venezuela, 
San Francisco, Cano de Quiribana into Rio Orinoco, Carl Ternetz. 
Orinoco speciemens: Venezuela, MBUCV -V -6576 (six, mm SL), Estado 
BoIfvar, Cano Cocuiza, puente Tabirito, tributario del Rio Orinoco, SE. de 
Caicara del Orinoco, 29-02-1968; MBUCV-V-6742 (one, mm SL ), Estado 
Amacuro, Laguna La Ceiba y Cano de desague en el Rio Orinoco, Los Castillos 
de Guayana, 24-05-1972; MBUCV-V-6743 (one 38.3 mm SL), estado Bolfvar, 
laguna La Ceiba, cano de desague del rio Orinoco, Los CastiIlos de Guayana, 
24-5-1972, F. Mago-Leccia et al.; MBUCV-V-13913 (Three, 57.2-89.1 mm 
SL), estado Bolfvar, Quebrada el Pilon, cako Ruesca, afluente del RIO Orinoco 
(6°, 25/N; 67° W), 24-5-1972, A. Fernandez Yepez; MBUCV-V-19100 (one, 
38.3 mm SL), Estado Anzuategui, Laguna Tineo, Soledad, RIO Orinoco, 30-05-
1988; MBUCV-V-27721 (Three, 102.3-129.2 mm SL), estado Amazonas, RIO 
Mavaca, Base Camp, Expedition to Tapirapeco, 15-03-1989; MCNG 21024 
(one, 43.0 m m S.L), Estado BolIvar, SaIto kutu, en el pie del Saito, C~o53'0"N 
()4()51 'O"\V); MNHS 24 (four, 28.4-58.0 mm SL), Estado Amacuro. Cafio 
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Margen derecho Winikin a 13-08-1954 ; MNHS 2069 (s ix, 36.4-63.3 mm SL ). 
Estado Guarico, RIo Aguaro, afl uente el Orinoco, 19-02-1 970; MNHS 5088 
(two , 57.0-58.7 mm SL ), Es tado Bolfvar, Lagun a RIo C laro (8° 26··N-62° 36 ' 
W) , 07-04-1987; MNHS 5452 (one, 39.8 mm SL) , Estado BolIvar, R Io Suapure 
Rabo de cochino Pijiguao 29-04-1988; MNI-rr.,S 7183 (nine, 37 .4-77 .0 mm SL), 
Estado BolIvar, RIo Caura Nota sobra 1 ex. 19-05-1976 ; MNI-rr.,S 9551 (eigth , 
32.0-4l.6 mm SL), Estado BolIvar, Lagun a Merecure, (63 0 17 '25" W , 08° 
12 '55" N.), 05-03-1992. 
Diagnosis: Tatia galaxias is recogni sed by the following characters: presence 
of anterior nuchal plate ; posterior nuchal plate with a lateral process pointing 
downwards and slightly bend forwards (see figure 4b , Royero, 1992); cleithral 
process short, not reaching the vertical at the posterior border of the nuchal 
plate; anal fin iii,7; dorsal fin with numerous serrations on anteri or border (18-
19) and adult without posterior serration; pectoral spine with numerous 
serrations on both sides (Paratypes , 21-22/13-14). Thi s species is recognised by 
its dark body and unpaired fins with small clear spots . 
Tatia galaxias (paratype, RMNH 26493) 
Conlnlents: Tatia galaxias has been synonymised by Suares -Porto as T. 
intenlledia or a member of the "infer11l edia complex" . According to the present 
study it is c lear th at T. galaxias is a we ll defined species from the Orinoco ri ver 
basin . Mees (1974) menti oned th at " colour-pattern of thi s spec ies [T. ga /axias] 
is re mini scent of that of T. intenlledia, but the body is darker, and the spot are 
muc h small e r". T hi s auth or noted th e difference o r the co lour pattern on th e 
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caudal fin of these species. In the specimen s of T. intermedia studi ed here the 
body lateral-line does not reach the base of the caudal fin whil e ill T. ga!cnias 
the latera l line reaches or passes the base of the caudal fin. 
TATIA MUSAICA ROYERO, 1992 
Tatia musaica, Royero , 1992, Acta Cienti f. Yenez. 43: 301 , fig . 1. 
The following synonyms are restricted to the Orinoco basi n: Tatia lllilsaica, 
Taphorn et al.1997, Vert. Actual. F6s. Yenez. : 84 
Type material: MBUCV-V-15663 (one, 47.1 mm SL, Holotype ), Estado 
Amazonas, Rio Autana, Cano Cabeza de Manteco, aprox. a 12 Kms. debajo del 
raudal Pereza, en el pidemonte del Tepui Autana; AMNH-58795 (three, 20 .1-
28.5 mm LE paratype), Estado Amazonas , Rio Atabapo, aprox. a 3 Kms . de la 
boca, San Fernando de Atabapo, 21-02-1988; MBUCV-V-17727 (seven , 20.1-
29.9 mm LE paratype), Estado Amazonas , Rio Atabapo, aprox. a 3 Kms . de la 
boca, San Fernando de Atabapo, 21-02-1988; MCNG-20346 (four, 20 .0-23.4 
mm LE paratype), Estado Amazonas , Rio Atabapo , aprox. a 3 Kms. de la boca, 
San Fernando de Atabapo, 21-02-1988; MHNLS-6303 (two, 25 .2-23.8 mm LE 
paratype), Estado Amazonas , Rio Atabapo, aprox. a 3 Kms. de la boca, San 
Fernando de Atabapo, 21-02-1988. 
Tatia musaica (holotype, MBUCV -V -15663) 
Orinoco specinlens: Venezuela, MBUCY-V-19229 (two , 23.2-27.7 mm SL) 
Estado Bo lfvar, RIo Caura, paso de chalana; MBUCY -Y -26465 (one, 24.0 mm 
SL) , Estado BolIvar, RIO Caura, en raudal 5000, 4 hrs. aniba de Maripa , 10-09-
1993; MBUCY-Y-24979 (one, 28.7 mm SL); MBUCY-Y-26632 (two, 38. \ -
4 1.0 mm SL) , Es tado BolIvar, Ri o Ca ura , en p laya abajo de l sa ito Paru. \6-9-
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1993; MBUCV-V-25077 (one, 23.6 mm SL), Estado Amazonas, Isla Sapo, RIo 
Atabapo; MCNG 21796 (two, 21.7-27.5 mm S.L), Estado Amazonas, Cafio 
Chimita 3-15 Km. de la confluencia con el rio Atacavi (3°3'0"N 67°1 '02W): 
MCNG 22360 (two, 26.0-27.4. mm S.L.), Estado Amazonas, RIo Atabapo en 
San Fernando de Atabapo. (4°2'0"N 67°42'0"W); MCNG 21727 (one, 28.0 
mm S.L.), Estado Amazonas Cano Patacame 5-10 Km de confluencia con el 
Atabapo (3°18'0"N 67°21 'O"W); MCNG 26400 (8,l8.4-26.0 mm S.L), Estado 
Amazonas, Rio Atabapo, San Fernando de Atabapo, (4°2'0"N 67°43'0"W): 
MCNG 22134 (three, 43.3-46.5 mm S.L), Estado Amazonas, RIo Atacavi a 5 
Km. de la confluencia con el rio Atabapo (3°13'0"N 67°23'0"W); MCNG 
22922 (three, 45.2-45.7 mm SL), Estado Amazonas, Rio Ventuari, 6 Km. 
Arriba Rio Yureba, 09-29-1989. 
Diagnosis: Tatia musaica is recognised by the following characters: absence of 
anterior nuchal plate; dorsal spine without posterior serration; lateral-line 
complete, reaching or passing the base of the caudal fin; whole body black with 
an unpigmented area below the body lateral-line, reminiscent of a mosaic 
pattern. Posterior nuchal plate with a lateroposterior process bifurcated. 
Cleithral process long, passing over the vertical at the posterior border of the 
nuchal plate. 
Comments: According to the material studied here this species inhabits black 
waters rivers in the upper Orinoco. They have been collected in dead wood on 
the river bottom or swimming at the surface at night. The distribution of T. 
mUSalca reaches the Essequibo river drainage (MBUCV-V-27773, Rio 
Cuyuni). 
TATIA NARBAIZAI N. SP. 
Holotype: MBUCV-V-29157 (44.1 mm SL), Estado Amazonas, Rio Orinoco, 
Perro de Agua, arriba de Santa Barbara del Orinoco, 21-07-1992, Ramiro 
Royero & Inigo Narbaiza. 
Paratypes: MBUCV-V-29156 (one, 44.4 mm SL), Estado Amazonas, Rio 
Orinoco, Mararo, San Rafael del Orinoco, 20-07-1992; Ramiro Royero & Inigo 
Narbaiza; BM(NH) 1997.4.4: 1 (one, 38.6 mm SL), Estado Amazonas, RIo 
Orinoco, San Rafael del Orinoco, 20-01 1992, Ramiro Royero & Ifiigo 
Narbaiza; MCNG 23998 (one, 73..+ mm SL), Estado Amazonas, cano 
Jayuvapuei del rIo Ocamo, 09-09-1989. Leo Nico. 
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Specific identification: Taria narbaizai is di sti ngui shed by the followi no 
u 
characters: absence of anterior nuchal plate, posteri or nuchal plate with a lateral 
process bifurcated; dorsal spine well serrated on both sides; cleithral process 
passing the hind border of the posterior nuchal plate; pectoral spine large and 
strongly serrated on both sides, passing the ori gin of the pelvic fin . Body colour 
pattern characterised by three irregular bands on the back , going down to th e 
lower part of the lateral-line; and a conspicuous narrow dark stri pe on the upper 
lobe of the caudal fin. 
Tatia narbaizai (MBUCV -V -29157) 
Description: The general appearance is show in the photograph above. This 
species of Tatia is of relatively medium size, reaching 73 mm in standard 
length. Body fusif01111 with the dorsal and ventral profile somewhat straight. 
Upper surface of the head with a thick layer of skin; fontanel oval-shaped, with 
the anterior portion acute; head less than three times in the standard length. 
Mouth subterminal, with the upper jaw prominent. Anterior nuchal plate absent 
and posterior nuchal plate with lateral process bifurcated. Cleithral process 
passing the vertical at the hind border of the posterior nuchal plate. 
Maxillary barbel reaches the tips of the clei thral process (in the bi gges t 
spec imens, MCNG 23948 , the maxillary barbel is short not reaching the tip of 
the c leithral process), Inner mental barbel pass ing the base of the outer mental. 
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Outer mental barbel not reaching the horizontal at the base of the pectoral 
spIne. 
Dorsal spine triangular shape, five branched rays (ii,5); dorsal spine relatively 
large with serration on both sides (25-33/8-21). Pectoral fin with five branched 
rays (i,5) and strong spine with 25 to 43 retrorse spine on the anterior border 
and 20 to 32 posterior serration. Pelvic fin with five branched rays (i,5), anal 
fin 6 to 7 branched rays (iii,6; iii,7). Caudal fin with 16 to 17 principal rays (i-
7-8-i or i-7-7-i). Adipose fin small, opposite to the anal fin. 
Colour in alcohol: overall body colour dusky brown, with three irregular dark 
brown bands on the back, going down to the lower part of the lateral line. 
Ventral surface from the chin to the pelvic origin unpigmented, gular region 
pigmented with scattered melanophorus. Dorsal fin hyaline with the base dark 
brown; pectoral, pelvic and anal fin unpigmented; outer margin of the caudal 
fin with a dark brown bar (not present in the largest specimen), a longitudinal 
narrow brown stripe in the upper lobe. 
Distribution: Known only from the upper Orinoco. 
Etymology: narbaizai, in honours of Ifiigo Narbaiza, an excellent scientist 
from the Amazon region, who helped in the collection of this species. 
Measurement and meristic of Tatia narbaizai, A, MCNG 23998; B, MBUCV-
V-29157; C, BM(NH) 1997.4.4:1; MBUCV-V-29156 
Measurement A B C D E F G 
Standard length 73.8 44.1 38.7 44.4 45.6 44.8 46.0 
Snout- dorsal fin origin (a) 24.8 15.2 13.2 15.6 15.7 15.7 15.6 
Snout- pectoral fin origin(b) 16.0 11.2 9.7 10.6 11.2 10.0 10.5 
Dorsal fin origin-pectoral fin origin(c) 17.0 10.0 9.1 11.0 10.9 1l.0 11.2 
Dorsal fin origin-tip cleithral processed) 12.2 7.9 6.9 7.7 7.9 7.7 8.4 
Pectoral fin origin tip c1eithral process(e) 15.2 9.2 7.8 8.9 9.9 9.3 9.2 
Dorsal fin origin-posterior dorsal fin(f) 9.2 5.5 4.8 5.7 5.7 5.6 6.2 
Posterior dorsal fin-tip c1eithral process(g) 11.6 6.5 5.5 6.8 6.1 7.0 7.6 
Posterior dorsal fin-pelvic fin origin(h) 17.2 9.3 8.7 9.6 8.7 10.3 9.7 
Pelvic fin origin-tip c1eithral process(i) 14.6 6.5 6.8 8.0 7.2 7.1 8.4 
Pelvic fin origin-pectoral fin originU) 27.3 14.6 14.0 15.8 16.3 15.6 16.5 
Posterior dorsal fin anal fin origin (k) 30.7 17.7 12.8 14.3 15.8 15.4 15.1 
Anal fin origin pelvic fin origin (I) 18.1 11.9 6.6 7.8 9.0 7.6 8.8 
Posterior dorsal tin posterior adipose(m) 28.6 17.3 14.5 17.5 17.7 17.2 17.1 
Pll~ll'rlor adipose-pelvic fin origin (n) 23.3 14.6 12.4 14.4 14.5 14.3 15 '2 
Posterior adipose tin-anal fin origin (0) 13.9 7.9 7.5 S 9 8.5 8.7 9 'i 
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Posterior anal fin anal fin origin (p) 3.0 2.3 3.2 3.3 3.2 3.8 3.2 
Posterior adipose-posterior anal fin (q) 10.7 5.9 5.7 6.2 62 6.1 6.7 
Posterior adipose-end of hypural (r) 13.8 7.8 7.5 7.8 7.9 8.5 8.7 
End hypural-posterior anal fin (s) 14.4 8.6 8.5 9.2 9.4 9.0 10.1 
Head length 19.7 12.9 I 1.3 13.3 13.3 12.4 13.2 
Interiorbital width 11.2 7.2 6.9 7.1 7.3 6.6 7.1 
Eye diameter 6.3 4.3 3.3 4.0 4.0 3.9 4.1 
Intercleithral width 14.0 9.5 8.7 9.0 9.8 9.1 10.3 
Cleithral process 29.5 17.6 15.9 17.8 19.1 18.5 18.6 
Pre-pelvic length 42.3 24.3 21.0 25.5 25.4 25.2 25.7 
Pre-anal length 59.4 35.4 27.0 32.4 33.5 32. I 33.6 
Peduncle denth 9.0 4.7 4.4 5.2 5.3 5.6 5.6 
Internarinal 2.5 1.6 1.4 1.4 1.9 1.8 2. I 
Intranarinal 5.6 3.3 3.2 3.8 3.4 3.4 3.5 
Dorsal spine length 20.9 10.9 9.8 10.3 11.1 11.9 12.3 
Pectoral spine length 24.1 15.1 11.0 14.7 15.1 14.1 15.2 
D ii-5 ii-5 ii-5 ii-5 ii-5 ii-5 ii-5 
PI i-5 i-5 i-5 i-5 i-5 i-5 i-5 
P2 i-5 i-5 i-5 i-5 i-5 i-5 i-5 
A iii-7 iii-7 iii-7 iii-7 iii-7 iii-7 iii-6 
C i-7-8-i i-7-8-i i-7-7-i i-7-8-i i-7-8-i i-7-8-i i-7-8-
Dorsal aserration (AlP) 43/16 25/12 29/10 26/8 3118 27/- 33/21 
Pectoral aserration (AlP) 43/32 29/23 25/19 29/24 29/23 29120 ----
... 
TATIA PETERMILLERI N. SP. 
Holotype: MBUCV-V-29158 (2l.5 mm SL), Venezuela, Estado Amazonas, 
RIo Orinoco, Perro de Agua, arriba de Santa Barbara del Orinoco, 27-07-1992, 
R. Royero & I. Narbaiza. 
Paraytpes: MBUCV-V-29155 (one, 19.9 mm SL), Venezuela, Estado 
Amazonas, Rio Bana, Sistema del Rio Pasimoni, Parque Nacional La Neblina, 
julio de 1992, R. Royero & 1. Narbaiza; MBUCV-V-29160 (Three, 15.8-19.1 
mm SL), Venezuela, Estado Amazonas, Rio Sipapo, Barranco Tonina, April 
10, 1997, Peter Miller, R. Royero, M. Wilkinson and J. Measy. 
Generic identification: Tatia petennilleri seems to be one of the smallest 
auchenipterids reaching sexual dimorphism below 20 mm in standard length. 
The character present in the diagnosis of the genera are present in this species. 
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Tatia petermilleri (MBUCV -V -29158) 
Specific identification: Tatia petermilleri is distinguished by the following 
characters: absence of anterior nuchal plate; posterior nuchal plate with the 
lateral process bifurcated; cleithral process reaches the vertical at the hind 
border of the posterior nuchal plate; dorsal spine without posterior serration; 
pectoral fin with four branched rays, anal fin with six branched rays. Antelior 
serration of the pectoral spine increase in size towards the distal position of the 
spine. Head and body with a grey or dark brown background. There is a 
conspicuous clear band on the nuchal region , following into the opercular and 
cleithral region. Presence of a dark pigmentation on the tympanic area. 
Description: The general appearance is shown in the photograph above. Body 
fusiform with the anterior profile of the head blunt. Dorsal and ventral profile 
somewhat straight. Predorsal length same as interdorsal length. Eye diameter 
equal to interorbital length. Dorsal surface of the head with a thin layer of sIG n 
and an oval cranial fontanel. Mouth subtel111inal , with the dentary and 
premaxilla bearing teeth in five or six rows. Anterior nuch al plate absent , and 
posterior nuch al plate with a bifurcated lateral process. Cleithral process 
re latively large, reac hing the hind border of the latera l process of the postelior 
nuchal plate. 
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Maxillary barbels long, slightly passing the tip of the cleithral process; outer 
mental barbels pass the vertical at the posterior border of the eye, but not reach 
the origin of the pectoral spines; inner mentals reach beyond the base of the 
outer mentals. 
Dorsal fin with the distal margin rounded, with the first branched ray largest 
than the dorsal spine, five branched rays (ii,5); dorsal spine short, bearing only 
serration on the anterior border (8-9/0). Pectoral spine with four branched rays 
(i,4). Pelvic fins not reaching the origin of the anal fin, five branched rays (i,5). 
Anal fin with six branched rays (iii,6). Caudal fin forked, with 17 principals 
rays (i,7,8,i). Adipose fin hyaline, opposite the anal fin. 
Colour in alcohol: Overall colour dark brown or grey, with a conspICUOUS 
clear band on the nuchal region, extending downwards to the opercle and 
cleithral region. A dark pigmentation in the tympanic region, among the 
posterior part of the cranium, the lateral border of the nuchal plate and the 
upper border of the cleithral process. Dorsal fin hyaline, pigmented on the 
spine and along the branched rays and its base. Pectoral, pelvic and anal fin 
without pigmentation. Caudal fin hyaline with the branched rays and distal 
region pigmented. Belly clear with scattered melanophorus on the gular region 
and chin. 
Distribution: This specIes was collected in the Amazone state, Venezuela, 
including specimens from the Rio Sipapo, La Neblina National Park and the 
upper Rio Orinoco. 
Etymology: petermilleri, in honour of Prof. Peter J. Miller, who collected this 
species during his trip to the Sipapo River in 1997, who has contributed to 
knowledge of the Gobiidae and miniaturisation of teleosts. 
TATIA RETICULATA MEES 1974 
Tatia rericu/ara Mees 1974. Zool. Verhand 132: 90. 
The following synonyms are restricted to the Orinoco: Taria a/rae Taphom e! 
a1.1997, Vert. Actual. F6s. Venez.: 84 
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Orinoco specimens: Venezuela , MB UCV -V -14382 (fi ve 34.0-35. 8 mm SL). 
Estado Amazonas, alto Rio Catani apo , Sarama sota, 20-08 -1 984, Ramiro 
Royero & Jacinto MaI1inez ; MB UCV -V - 14259 (two, 23 .2-25. 3 mm SL) 
Estado Amazonas, Puerto de la Comunidad de las Pavas, Rio Catani apo, 24-
12-1983 , Ramiro Royero; MBUCV-V- 14404 (one, 23 .6 mm SL) Estado 
Amazonas , Rio Cataniapo ,Sarama Sota, 22-12-1983 , Ramiro Royero MB UCV-
V- 14313 (twelve, 25.8 - 37 .7 mm SL) Estado Amazonas , Rio Cataniapo, 
Samara Sota 500 mts antes del SaIto Nieve, Ramiro Royero et al . 22-1 2-1 983; 
MBUCV-V- 24399 (one, 23 .7 mm SL) Estado Amazonas Rio Cataniapo , en 
raudal 2 Km rio arriba de la boca del cano Gavilan , Ramiro Royero et a!. 26-
12-1984, MBUCV-V- 14439 (two, 32.7 - 33.4 mm SL; MAC-PA Y 0456 
(three, 20.8 - 25.2 mm SL) Estado Amazonas, Rio Yureba, afluente del rio 
Ventuari J . Fernandez, P Pinate; MAC-PAY 0770. (four, 32.0 - 38 .3 mm SL) 
Estado Amazonas , Alto Cataniapo 26-08-1984, J . Fernandez. 
Diagnosis: Tatia reticulata is distinguished by the following characters : 
absence of anterior nuchal plate; dorsal spine short without serration on the 
posterior border, only a small knob is present on the posterodistal region of the 
spine; posterior nuchal plate with a sharp process pointed downwards, slightl y 
bifurcated; cleithral process needle like , arri ving or passing the posterior border 
of the nuchal plate; body lateral-line incompletely, not reaching the base of the 
caudal fin rays . Body and head yellow brown with a series of clear lines 
forming a network of reticulations. 
Tatia reticillata (MBUCV -V -14382) 
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Comments: Talia reticulata is known from the type locality (G ui ana, 
Rapununi) with immature specimens. Here are reco rded several localiti es in the 
Orinoco ri ver basin . 
TATIA ROMANI MEES 1988 
Talia romani Mees 1988, Proceed. K. Ned. Akad . Wetens (ser. C) 91(4): 405 . 
The following synonyms are restricted to the Orinoco : Talia romani , Taphorn 
el al.1997, Vert. Actual. Fos . Venez.: 84. 
Type material: RMNH 30490 (Holotype), Venezuela, Monagas , B . Roman . 
Orinoco specimenes: Venezuela, MNHLS 15 (two, 15 .5-25.8 nun SL), Estado 
Monagas, Rio Mapirito, S.E. Maturin, 16-02-1949; MNHLS 2794 (three, 23.9-
27.3 mm SL), Estado Portuguesa, Cafio La Caroza Km. 36 carretera Guanare 
Las Maritas, 25-02-1979; MNHS 3593 (one 19.7 mm SL), Estado Monagas , 
Morichal Largo, San Miguel, 03-10-1980; MCNG 27719 (one, 30.4 m m S.L), 
Venezuela, Estado Cojedes, Rio Camoruco, estero al suroeste de San Carlos 
(9°26'2"N 68°43'41 "W). 
Tatia romani (Holotype, RMNH 30490) 
MCNG 2316 (five, 26.0-27.4 mm S.L) , Estado Barinas, Rio Canagua; MCNG 
11637 (twelve, 28.0-34.6 m S.L), Estado Tachira, Cafio El Tambor, cerca del 
pueblo de Santo Domingo, aprox. 40 Km . de San Cri stobal, (7°33 ' 10"N 
72°S'0" W) ; MCNG 6422 (one, 25.7 mm S .L), Estado Barin as , Rfo Socopo 
Viejo, a l Sureste de Socopo cerca de la parce la de la Emalca , en la Selva de 
Ti coporo, (8°8 ' 50"N 700 3T30''W); MCNG 10735 (s ix , 29.2-33 .0 mm S.L), 
Es tado Barinas, Rfo Pedraza La Vieja, en e l puente , Km. 486 ca r, 'etera Barill a ' -
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San Cristobal, (7°56' 10"N 71°3'20"W); MCNG 11989 (two, 23.0-24.1 mm 
S.L), Estado Barinas, Rio Caparo, arriba de Los Mangos en un banco de arena 
fangosa, (7°35'50"N 7004T50"W); MCNG 18108 (one, 27.6 mm S.L), Estado 
Bolivar, Rio Oris a la altura de Los Picachos (6°T30"N 63°55'0"W); MCNG 
16165 (three, 13.8-21.6 mm S.L), Estado Monagas, Rio Morichal Largo, al 
puente cerca del pueblo de EI SaIto, (8°56'0"N 63°TO"W); MCNG 15112 
(eleven, 16.0-26.7 mm S.L), Estado Guarico, Cafio 12 Km. al EN de DCT86-
21, Hato Batolefia, Rio San Bartolo, (7°59'20"N 66°30'0"W); MCNG 13522 
(seven, 14.7-20.0 mm S.L), Estado Barinas, Rio Apure, rio abajo del puente al 
Bruzual, (8°3'30"N 69°19'40"W); MCNG 10226 (one, 21.2 mm S.L), Estado 
Apure, Cafio Maporal en el puente, cerca del Modulo de la UNELLEZ, 
(7°25'20"N 69°35'40"W); MCNG 7150 (four, 21.4-23.9 mm S.L), Estado 
Barinas, Rio Socopo Viejo, Selva de Ticoporo parcela de Emelca (7°59'0"N 
70035'30"W); MCNG 5584 (two, 26.0-27.6 mm S.L), Estado Barinas, Cafio 
cerca de Emalca despues de la alcabala en la alcantarilla (8°9'30"N 
70036'5"W); MCNG 21121 (three, 20.0-23.5 mm S.L), Estado Bolivar, Cafiito 
en la selva, 5 Km. al N. de Jabillal (7°5'0"N 64°20'0"W); MCNG 7747 (one, 
28.5 mm S.L), Estado Portuguesa, Cafio 30 Km. al Sur de Guanare via Moritas 
(8°51'40"N 69°30'5"W); MCNG 6598 (nine, 27.0-29.2 mm S.L), Estado 
Barinas, Cafio, via Punta de Piedra a Santa Barbara en el puente al oeste del 
Km. 536 (7°42'30"N 71°1 T50"W); MCNG 9380 (nineteen, 18.0-19.3 mm 
S.L), Estado Apure, Modulo Fernando UNELLEZ, cafio maporal en el Puente, 
87°25'20"N 69°35'40"W); MCNG 31576 (fourteen, 16.8-22.4 mm S.L), 
Estado Guarico, Parque Nacional Aguaro-Guariquito, Rio Bartolo, en la finca 
"Pajaro Negro" (8°21 '6"N 66°34'57"W); MCNG 27048 (one, 21.9 mm S.L), 
Estado Amazonas, Rio Ore en pte a 7 Km. al Este del Rio Parguaza. 
(6°19'37"N 67°6' 16"W); MCNG 15112 (one, 20.4 mm S.L), Estado Guarico, 
Cafio 12 Km. al EN de DCT86-21, Hato Bartolefio, Rio San Bartolo, 
(7°59'20"N 66°39'0"W); MCNG 890 1 (one, 31.5 mm S.L), Estado Portuguesa, 
Cafio Iguez; MCNG 11717 (two, 20.8-25.0 mm S.L), Estado Barinas Rio Santa 
Barbara en puente en la carretera Barinas-San Cristobal, Km. 504 (7°50' 10"N 
71°11'0"W); MCNG 28269 (four, 21.7-30.7 mm S.L), Estado Bolivar, Rio 
Parapapoy; MCNG 30220 (one, 23.0 mm S.L), Estado Portuguesa, Quebrada 
Los Manires a 1 Km. de Tierra Buena; MCNG 7625 (three, 12.9-19.6 mm S.L), 
Estado Bolfvar, Rio Cataniapo, cafio carinagua; MCNG 5509 (fourteen, 17.0-
30.2 mm S.L), Estado Barinas, Cafio Dor, Selva de Ticoporo (8°6'0"N 
70038'30"W); MCNG 636 (one, 25.5 mm S.L), Estado Portuguesa, Rio Las 
Marias; MCNG 10552 (two, 31.0-32.6 mm S.L), Estado Barinas, Alto Rio 
Caparo al final de la crta. que sale de Santa Barbara, (7°50'30"N 71°23'0"W); 
MCNG 7409 (two, 22.7-23.4 mm S.L), Estado Barinas, Rio Suripa en el 
camino que pasa por la parcela de Caitanejo (7°49'30"N 70045'30"W); MCNG 
8091 (one, 23.8 mm S.L), Estado Tachira, Camino a EI Nula, 9,2 Km. al Sur de 
El Pifial probablemente el rIo Teteo (7°28'40"N 71°55'40"W); MCNG 18860 
(one, 31.6 mm S.L), Estado Bolivar, Cafio Yumucukena, dentro de 4 Km. de la 
Boca, (5°10'0"N 64°9'0"W); MCNG 8186 (one, 30.1 mm S.L), Estado 
Portuauesa Cario Maraca en el puente de la carretera Guanare-Guanarito 
b ' (8°49'50"N 69°20'20"W): MCNG 31662 (16, 16.9-27.3 m m S.L), Venezuela, 
Estado Guarico, Parque Nacional Aguaro-Guariquito, Rio Macapra en La 
Esperanza (8° 16'39"N 66°.+.+' 21 "W): MCNG 14781 (two, 26'-+-28.6 mm S.L), 
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Estado Guarico, RIO San Jose, al este del camino que sale de Palenque, 39 Km. 
al SE de Palenque, (8°40'0"N 66°54'0"W); MCNG 28366 (eigth, 18.6-26.6 
mm S.L.), Estado Bolfvar, RIo Parapapoy; MCNG 31727 (one, 20.5 mm S.L), 
Estado Guarico, Paruq Nacional Aguaro-Guariquito, RIo Aguas Muertas, 
(8°6'30"N 66°40' 19"W); MCNG 14816 (seven, 20.2-26.6 mm S.L), Estado 
Guarico, Morichal, aprox. 17 Km. al sur del DCT86-13, a 6 Km. al E. del 
camino de grazon (RIo San Jose) (8°34'40"N 66°52'25"W); MCNG 22642 
(four, 12.0-17.1 mm S.L.), Estado Amazonas, RIo Paru, 18 Km. de la 
confluencia con el rio Asisa (campamento N°. 03 TECMIN) (4°42'0"N 
65°58'0"W); MCNG 17666 (two, 27.0-32.9 mm S.L), Estado Bolfvar, Cafio 
Caripo (6°5'0"N 66°56'0"W); MCNG 21109 (two, 17.0-19.1 mm S.L), Estado 
Bolfvar, Cafiito en la selva, 8 Km. al N. de Jabillal, donde cruce la crta. en una 
alcantarilla (7°3'0"N 64°55'0"W); MCNG 6527 (one, 29.0 m m S.L), Estado 
Barinas Cafio a 28 Km. del rio Suripa hacia Santa Barbara, (7°41 '50"N 
71°3'20"W); MCNG 9210 (one, 21.0 mm S.L), Estado Apure Cafio Maporal en 
el Puente cerca del Modulo -Fernando Corrales (7°28'0"N 69°45'40"W); 
MCNG 23283 (one, 25.0 mm S.L), Estado Bolfvar, Cafio Sarapia, en su boca 
con el rio Nichare; MCNG 13250 (one, 22.5 mm S.L), Estado Guarico, Parque 
Nacional Aguaro-Guariquito, Cafio La Coquiza (8°43'20"N 66°49'0"W); 
MCNG 16829 (two, 17.1-22.2 mm S.L), Estado Monagas, RIO Yabo, en el 
puente cerca el poblado de EI Pelon (8°5TO"N 62°48'0"W); MCNG 28967 
(twelve, 16.6-24.7 mm S.L), Estado Anzoategui, RIO Tigre cerca de EI Tigrito 
(8°55'38"N 64°11' 11"W); MCNG 28240 (six, 25.5-34.0 mm S.L), Estado 
Bolfvar, RIO Parapapoy, cerca de la pista aerea de CVG-Tecmin; MCNG 17566 
(two, 19.4 mm S.L), Estado Bolfvar, RIO Guarataro, 66 Km. al sureste de 
Caicara, (7°1 TO"N 66°23'0"W); MCNG 14896 (fourteen, 14.2-27.4 mm S.L), 
Estado Guarico, RIO San Jose, lado oeste de Aguaro-Guariquito, 57 Km. al Sur 
de Palenque (8°29'0"N 66°53' 10"W); MCNG 11041 (seven, 17.0-22.4 mm 
S.L), Estado Apure, Cafio Maporal en el puente, (7°28'40"N 69°31' 10"W); 
MCNG 10609 (one, 21.9- mm S.L), Estado Barinas, Quebrada Batatal afluente 
del RIO Caparo (7°55'25"N 71°5'5"W); MCNG 32883 (one, 30.0 mm S.L), 
Estado Barinas, Cafio Merepure, final finca Las Mercedes (8°22' 10"N 
70°41' 15"W); MCNG 27282 (six, 18.0-25.0 rnm S.L), Estado Portuguesa, 
Cafio Maraca en el puente de la carretera Guanare - Guanarito (8°49'55"N 
69°22' 15"W); MCNG 29243 (one, 20.9 mm S.L), Estado Monagas, Rio Tigre, 
puente en la carretera 10, al sur de Maturin (9°22' 15"N 62°58'58"W); MCNG 
17676 (two, 29.3-30.7 mm S.L), Estado Bolfvar, Cafio Caripo (6°33'0"N 
67°0'30"W); MCNG 23119 (three, 17.9-25.0 mm S.L), Estado Tachira, RIO 
Camburito en presa Borde Seco (7°41 '35"N 71°32'25"W); MCNG 16922 (two, 
21.0-24.9 mm S.L), Estado Monagas, Afluente de Morichal Largo (9°15'0"N 
62°38'0"W); MCNG 29682 (three, 26.0-29.5 mm S.L), Estado Cojedes, Cafio 
Hondo, 5 Km. al sur de Las Vegas (9°31 '57"N 68°39'25"W); MCNG 28953 
(one, 24.0 mm S.L.), Estado Anzoategui, Afluente del Rio Rigre al noreste de 
El Tigre, en un puente (RIo Aisme) (9°4'0"N 64°6'0"W); MCNG 11737 (one, 
25.0 mm S.L), Estado Barinas, RIO Pedraza La Vieja en el puente en la 
calTetera Bari nas - San Cristobal, km. 485 -486 (7°55' 10"N 71°3'30"W); 
MCNG 1997-+ (one, 26.0 mm S.L), Estado Bolfvar, Dos cafiitos, 1 Km. al este 
del helipuerto I. (6°38'0"N 64°3T2-+"W); MCNG 282-+8 (one, 29.8 mm S.L), 
Estado Bol1\ar, Canal Lateral pequefio del RIO Parapapoy cerca Coop. Dc 
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Silva; MCNG 24596 (fi ve, 25.0-32.1 mm S.L), Estado Cojedes, Rio Pao en la 
Yegtiera. (9°32'25"N 68°6'54"W); MCNG 32486 (two, 25.4-29.0 mm S.L), 
Estado Guarico, Parque Nacional Aguaro Guariquito, Rio San Jose (8°28'55"N 
66°53' 19"W); MCNG 33806 (two, 32.5-35.0 mm S.L), Estado Apure, Cano 
Sardina, primer prestamo a la entrada de "Ciudad Sucre", (7°5'47"N 
71°53'56"W). 
Diagnosis: Tatia romani is recognised by the following characters: absence of 
anterior nuchal plate; dorsal spine with anterior serration not developed, only 
present as small knobs; posterior nuchal plate with a lateral process very short; 
presence of a little cleithral process; maxillary barbel long, reaching the vertical 
at the origin of the pelvic fin. Colour pattern diagnostic, body and head uniform 
dusky-pigmented, without spots, bands or reticular pattern. 
Comments: Tatia romani was described from the Rio San Juan, a drainage in 
northwestern Venezuela, but has a wide distribution in the Orinoco river basin. 
Morphometrics of Tatia romani, expressed as a percentages of the standard 
length (n=5); A, Holotype; B, C, D, Paratypes. 
Measurement (n=4) 
Standard length 
Snout-dorsal fin origin (a) 
Snout-pectoral fin origin (b) 
Dorsal fin origin-pectoral fin origin (c) 
Dorsal fin origin-cleithral process (d) 
Pectoral fin origin-tip cleithral process (e) 
Dorsal fin origin-posterior dorsal fin (f) 
Posterior dorsal fin-tip cleithral process (g) 
Posterior dorsal fin-pelvic fin origin (h) 
Pelvic fin origin-tip cleithral process (i) 
Pelvic fin origin-pectoral fin origin U) 
Posterior dorsal fin-anal fin origin (k) 
Anal fin origin-pelvic fin origin (1) 
Posterior dorsal fin-posterior adipose (m) 
Posterior adipose-pelvic fin origin (n) 
Posterior adipose fin-anal fin origin (0) 
Posterior anal fin-anal fin origin (p) 
Posterior adipose-posterior anal fin (q) 
Posterior adipose-end of hypural (r) 






ABC D Aver Stdesv 
28.3 30.8 30.6 26.9 ---
34.1 33.2 33.2 34.7 33.8 0.7 
26.0 24.4 24.9 25.0 25.1 0.7 
28.1 28.1 26.6 26.7 27.4 0.8 
19.6 19.9 20.1 19.8 19.9 0.2 
18.5 18.2 19.0 18.0 18.4 0.5 
12.8 12.4 12.5 12.1 12.4 0.3 
17.6 18.8 17.7 18.3 18.1 0.5 
30.9 29.8 29.3 29.0 29.7 0.8 
20.8 21.0 20.6 21.0 20.8 0.2 
31.9 34.3 33.7 34.4 33.6 1.2 
42.8 37.7 36.7 37.3 38.6 2.8 
22.2 19.1 18.2 15.7 18.8 2.7 
41.1 41.7 41.6 38.9 40.8 1.3 
38.2 35.9 36.4 35.3 36.5 1.2 
23.6 24.2 23.9 24.2 24.0 0.3 
5.7 8.7 8.3 8.5 7.8 1.4 
18.9 16.3 17.7 16.6 17.4 1.2 
20.5 22.0 21.3 21.9 21.4 0.7 
23.7 21.6 23.9 23.5 23.2 1.1 
30.2 30.8 30.2 29.9 30.3 0.4 
10.8 14.2 14.2 13.8 13.2 1.6 
9.5 8.8 9.8 8.4 9.1 0.6 
22.8 22.7 22.3 22.3 22.) 0.3 








39.7 38.0 39 .8 38.6 39.1 0.9 
53.0 53.7 54.8 56 .3 54.5 1.4 
76.6 70 .8 72 .3 70.5 72 .6 2.8 
15 .2 14.7 14.5 14.4 14.7 0.4 
4.5 3.8 5.4 4.0 4.4 0.7 
7.6 7.8 8.4 8.7 8.1 0.5 
TATIA SCHULTZI (ROSSEL 1962) 
Centromochlus schultzi Rossel 1962 Senckenb. BioI. 3: 27. 
Tatia schultzi (MBUCV -V -27945) 
Orinoco specimens: Venezuela, MBUCV-V-27944 (one, 64.1 mm SL), , 
Estado Amazonas, Rio Sipapo, Baranco Tonina, arriba de Pendare, 10-04-
1997, Col. P. J. Miller, R. Royero, , M . Wilkinson and J. Measy ; MBUCV-V-
27945 (one, 38.6 mm SL), Estado Amazonas, Rio Orinoco, Perro de Agua, 
arriba de Santa Barbara del Orinoco, Alto Orinoco, 21-07-1992, Col. R. Royero 
y Inigo Narbaiza; MBUCV-V-24428 (one, 4l.0 mm SL) , Estado Amazonas, 
Rio Cataniapo, 600 mts abajo del puerto de la Comunidad deLas Pavas , 26-12-
1984, Col. R. Royero et al.; MAC-PAY 353 (six), Estado Amazonas, RIo 
Negro, Raudal de Mavahate, entre San Carlos de RIo Negro y la boca del 
Casiquiare, 6-5-198l. 
Diagnosis: Tatia schultzi is recognised by the following characters: absence of 
anterior nuchal plate ; posterior border of the dorsa l spi ne completely seJTate~ 
body lateral line reac hes the base of the caudal fin ray s ~ cleithral proce s 
need le-like, reachin g the ve rti ca l at th e pos terior border or th e pos teri or nuchal 
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plate; posterior nuchal plate slightly bifurcated; some of the serration on the 
anterior border of the pectoral fin antrorse; colour pattern diagnostic by the 
presence of dark large and small round blotches on a clear background. 
Comments: This species was described by Rossel (1962) from Rio Xingu. and 
Rio Araguaia. Later Mees (1974), mentioned the presence of this species in the 
Rio Das Mortes. In the present study the distribution included the Orinoco river 
basin. Mees (1974) mentioned the colour patter" Upper half of head and body 
lightly pigmented, light brown, the upper part of the body, and the caudal 
region also lower down, with not very numerous round to oval, mostly rather 
large dark brown blotches". Some of the specimens, the smallest, have a similar 
colour pattern, but the large specimens have small blotches, similar to those 
described by Mees (1974). The morphometric information of the Orinoco 
specimens are given below: dorsal fin (ii-5) with a well developed spine, 
serrated in both sides (25 to 43 anterior serration and 8 to 16 posterior 
serration). Pectoral fin (i-5) with a broad an serrate spine passing the origin of 
pelvic (25 to 43 serration in the anterior border and 19 to 32 serration in the 
posterior border). Pelvic (1-5) no reach the origin of anal. Anal short, with 3 
unbranched rays and 7 branched rays (iii-7). Caudal fin deeply furcated with 15 
unbranched rays (i-7-8-i). 
TATIA STRIGATA SUARES-PORTO 1995 
Tatia strigata Suares-Porto 1995. Ichthyol. Explor. Freshwater 6(3): 202. 
The following synonyms are restricted to the Orinoco basin: 
Material revised: MZUSP 40299, one (33.99 mm SL) South America, 
Amazon, Rio Negro drainage: confluence of Rio Negro and Rio Urobaxi (0°, 
35' S; 64°, 50' W), M. Goulding, February, 1987; NRM 12933, one (32.13 mm 
SL), same data MZUSP"40299; MBUCV-V-24069, one (36.27 mm SL), same 
data MZUSP 40299; INPA-9386. one (27.2 mm SL). South America, Amazon, 
Rio Negro Basin, Rfo Jau at Igarape Miratucu; 16 July 1993, Marcelo Garda. 
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Tatia strigata (NRM 12933, Rio Negro) 
Orinoco specimens: MAC-PAY 2549 (one hundred twenty two, 14.1-29.6 mm 
SL) , Estado Amazonas, Rio Atabapo, laguna Viejita, 28-1 2-1983 , R . Royero & 
J. Albert; MBUCV -V -25647 (one, 24.6 mm SL), Estado Bol{var, pequeno cano 
que cruza la carretera Caicara-Puerto Ayacucho, 18 Km. al Norte de 
Manaiapure, 16-11-1985, H. L6pez; MBUCV-V-24458 (three, 19.3-23 .8 mm 
SL), Estado Amazonas , cano lateral al rio Cunucunuma, aproximadamente 5 
Km del rio Orinoco , 23-03-1987 , H . L6pez; MBUCV-V-25988 (two , 18.3-2l.6 
mm SL), Estado amazonas , cano Casiquiare, 22 Km abajo del rio Pamoni , 20-
03-1987, H. L6pez; MBUCV-V-25978 (six , 18-2 l.3 mm SL), Estado 
Amazonas, agua estancada a 3 Ian del cano Caripo, 5 Km de la salidad del 
Casiquiare en el Orinoco, 16-03-1987, B . Chernoff. 
Diagnosis: Tatia strigata is well differenti ated from the rest of the genus by 
the following characters : pectoral fin with four branched rays; head and body 
entirely dark grey-brown with a series of hori zontal clear lines in a parallel 
pattern , run from the posterior part of the head to the caudal fin ; head and 
nuchal pl ate complete ly dusky; cleithral process reachin g the hori zontal 
imaginary line th at cross the anteli or part of the lateral pro longati on of the 
nuchal pl ate; dorsal spine with strong hooks on the antelior ridge and posteri or 
ridge smooth , and lateral nuchal process with a horn- like backward projec ti on. 
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Conlments: Here is present the description of the material revised. The general 
body shape and appearance are shown in Figure above. The morphometric and 
meristic data of three specimens are given in Table below. Tatia strigata is a 
small auchenipterid reaching 36.2 mm in standard length, with body fusiform; 
upper surface of the head covered with a thick skin; fontanel oval; eyes lateral, 
visible from below, moderately large, covered with skin. Anterior part of the 
body slightly compressed, with belly round. Mouth terminal, the upper lip 
slightly prolonged that the inferior; teeth conic in a band in each side, 
approximately 5 rows. Cleithral process pointed, with small denticles, reaching 
the end of the anterior part of the lateral prolongation of the nuchal plate. 
Nuchal plate with horns downward slightly pointed. Maxillary barbels to 
beyond the tip of the cleithral process; the mental barbels are damaged in the 
specimens. Lateral line inconspicuous, with some small pores. 
Dorsal fin rounded (ii-5); dorsal spine well developed with 15 to 18 anterior 
hooks, posterior part smooth. Pectoral fin i-4; pectoral spine strong with 19 to 
21 and 13 to 15 hooks in the anterior and posterior ridge respectively. Pelvic i-
5; anal iii-7 to iv-7. Caudal fin moderated forked, not clearly separated from 
the body, with 2 principal rays and 15 branched (i-7-8-i). Adipose fin small. 
Sexual dimorphism is not evident in any of the specimens. 
The general colour pattern of the body is entirely dark grey-brown with a series 
of horizontal pale lines from the posterior part of the head to the base of the 
caudal fin and continued into caudal fin. The head and the nuchal plate and 
dorsal portion of the body are completely dusky. Only four specimens are 
known from the Rio Negro, Amazon drainage and the Atabapo river. 
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Morphometric and meristic of three specimens of Tatia strigata, expressed as a 
percentage of the standard length 
Measurements MZUSP MBUCV NRM Average StDesv 
(mm) 
Standard length 33.99 36.27 32.13 
Head length 29.71 29.39 29.51 29.54 0.13 
Predorsal length 32.66 32.86 33.61 33.04 0.41 
Prepectoral length 26.01 24.26 25.33 25.20 0.72 
Pre-pelvic length 53.05 51.09 51.48 51.87 0.85 
Preanal length 70.61 71.82 68.69 70.37 1.29 
Dorsal spine length 19.86 20.04 19.17 19.69 0.38 
Pectoral spine length 22.18 22.75 24.28 23.07 0.88 
Eye diameter 6.06 7.75 6.85 6.89 0.69 
Snout length 9.09 8.71 8.62 8.81 0.20 
Interorbital width 15.62 13.92 15.03 14.86 0.70 
Cleitral width 23.45 22.86 23.87 23.39 0.42 
Body depth 20.15 18.03 19.08 19.09 0.87 
Cleithral process 34.07 34.68 34.89 34.55 0.35 
Depth caudal 15.95 14.64 14.81 15.13 0.58 
peduncle 
Meristic 
D ii-5 ii-5 ii-5 
A iv-7 iii-7 iii-7 
P1 i-4 i-4 i-4 
P2 i-5 i-5 i-5 
C i-7-8-i i-7-8-i i-7-8-i 
Anter. Asserrat. D. 17 18 15 
Anter. Asserrat. P1 21 21 19 
Post. Asserrat. P1 13 15 13 
:3 1 1 
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TETRANEMATICHTHYS BLEEKER 1858 
Tetranematichthys Bleeker 1858, Ichthyologiae Archipelagi Indici Prodromus, 
Vol. 1, Siluri, p. 357. Type species: Tetranematichthys quadrifilis (Kner, 
1858), by subsecuent designation Bleeker, 1858. 
Diagnosis: The genus Tetranematichthys differs from other genera of 
Auchenipteridae by the combination of the following characters: presence of a 
swimbladder with two chambers; and a single pair of mental barbels in adult 
specimens; adult male dimorphic with the upper part of the maxillary barbel 
ornamented by a series of outward curving lines located transversally along the 
dorsal surface. Tetranematichthys is the sister group of Ageneiosus. 
TETRANEMATICHTHYS QUADRIFILIS (I(NER) 1858 
Ageneiosus quadrifilis Kner 1858, Sitzber. K. Akad. Wiss. 26: 442, fig. 29. 
The following synonyms are restricted to the Orinoco basin: Walsh, 1970, 
unpublished thesis, Univ. Florida, p. 188 (numerous localities); Taphorn et ai. 
1997, Mus. Cienc. Tecnol., Merida: 63. 
Orinoco specimens: Venezuela, MBUCV-V-0599 (one, 94.3 mm SL), Estado 
Amazonas, Cafio Loro, bajo el puente, ca. 13.1 Km N.E. de San Carlos de Rio 
Negro, 19-11-1978; MBUCV-V-13904 (nine, 64.4-156 SL), Estado Gufuico, 
Morichal EI Toro, 15-01-1965; MBUCV-V-14848 (two, 123 mm SL), Estado 
Amazonas, Rio Barfa, allado del Campamento Base La Neblina, 27-02-1985; 
MBUCV-V-3944 (one, 128 mm SL), Estado Apure, Cafio Guahibo, entre los 
nos Cinaruco y Capanaparo, 13-03-1967; MBUCV-V-25979 (one, 84.4 mm 
SL), Estado Amazonas, agua estancada a 3 Km del cafio Caripo, 16-03-1987; 
MBUCV-V-26979 (three, 104.1-124 mm SL), Venezuela Estado Apure, Rio 
Claro entre Cunaviche y Capanaparo, 28-02-1991; MBUCV-V-26990 (one, 
125 mm SL), Estado Amazona, canal a 3 Km de la boca del cafio Caripo 
primer cafio a la izquierda a 5 minutos de la boca del no Casiquiare Rio 
Orinoco, 16-03-1987; MCNG 23086 (two, 130.9-142.0 mm SL), Estado 
Amazonas, Cafio Cuchaken a 7 km de la confluencia con el Rio Atabapo 
(3°31'0"W 67°24"O"W); MCNG 23421 two, (150.0-167 mm SL), Estado 
Amazonas, Cafiito a 2 km del Cafio Cuchaken aproximadamente a 13 km de 
confluencia con el no Atabapo (3°31 "O"N 67°22 "O"W); MCNG 12396 (one, 
183.0 mm SL), Estado Amazonas, Aproximadamente 1km. arriba Cafio 
Buridajow, 20km. de la boca del Rio Pasimon{ con la confluencia del Rio 
Casiquiare: MCNG 1761 (one,65.4 mm SL), Estado Gmhico, Cano Macurel en 
Hato Santiago (8° 31'20"N 67°2'0"W): MCNG 23369 (one,66.5 mm SL). 
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Estado Amazonas , Cano Bocachica al norte del aeropuerto de Maroa Via 
Yavita. (2°47 /0"N 67°40 /0"W); MCNG 26560 (one ,79.6 mm SL), E~tado 
Apure, Cano San . Miguel , Justamente al oes te de la Galeras de Cinaruco 
(6°34 /24"N 67°17 /32"W) ; MCNG 30626 (two,34.4 mm SL) Estado Guanco 
Parque Nacional Aguaro-Guariquito , Sector Mejo, Cano Cam es tolendo en ei 
Paso San Rafael. 
ColOlnbia: ANSP 128688 (one, 110 mm SL), Cano EI Viento, Finca El Viento , 
South of Mata Azul , (4°8-9 /N; 72°39 /W), 18-03-1973; ANSP 134591 (one, 146 
mm SL), Rancho EI Viento, stream about 33.5 Km EN of Puerto Lopez (408 -
9 /N; 72°39 /W) , 31-05-1969. 
Tetranematichthys quadrifilis (MBUCV -V -25979) 
Diagnosis: as for the genus. 
Comments: According to material studied in the present dissertation , thi s 
species presents differences between lower Orinoco (Llanos) and the 
population from the Rio Negro-Upper Orinoco. Morphometrics are given in the 
table below. Tetranematichthys quadrifilis is a medium-sized species , reaching 
200 mm in standard length. Body laterally compressed with the anteri or secti on 
subcylindrical. Dorsal profile of the head sloping. Dorsal profile between the 
dorsa l fin to the caudal peduncle straight , ventral profil e between the chin to 
the anteli or base of anal fin straight. 
Head broad and co mpressed dorsoventra ll y at the fro ntal region; very deep at 
th e nuchal region, reac hin g the greatest depth of the whole body. Head covered 
3 13 
ATLAS OF AUCHENIPTERIDAE CHAPTER 5 
by a thin layer of skin. A long fontanelle between the frontals, reaching the 
supraoccipital region. Mouth subterminal with the outer border forming a 
semicircular profile. Teeth on the premaxilla in 8 to 9 rows, arranged 
irregularly, the tooth plate with a elongate area near the symphysis. 7 to 9 row 
of small villiform teeth on the dentary. Gill opening large, confluent to the 
isthmus. Maxillary barbels short reaching or passing slightly the anterior border 
of eye. Internal mental barbels absent. Outer mental barbel short, not reaching 
the vertical crossing the posterior edge of the eye. 
Cleithral process short, constituted by a small thorn-like process. Dorsal fin 
(ii,6). Dorsal spine weak and slender with the anterior margin without well 
developed serration and not modified in male or female specimens. Posterior 
margin of the spine with numerous small serrations. Pectoral fin reaching the 
origin of the pelvics, with a pungent spine only serrated on the posterior border. 
Pectoral fin with an unbranched ray and 9 to 11 branched rays. Pelvic fin six 
branched rays (i,6). Anal fin long with 37 to 48 branched rays (iii,37-48). 
Adipose fin small, not reaching the vertical at the posterior anal fin base. 
Caudal fin obliquely truncated with 18 principals rays (i,7,9,i). 
Two populations of this species have been identified in the present study. One 
is distributed in the upper Rio Orinoco and Rio Negro and the other in the 
Venezuelan Llanos, which varies in colour pattern, here terms "Amazon" and 
the "Llanos". The Amazon specimens have the overall colour of the body 
chocolate brown with a narrow dark line on the lateral line. The tympanic 
region with a dark area. The interdorsal region has a clear narrow line. Head 
slightly more pigmented without a particular colour pattern. However there is a 
dark brown band through the eye, extended from the base of maxillary barbel to 
the origin of pectoral fin. Belly with the same colour as the body. Dorsal fin 
dark brown with the posterior border unpigmented. Pectoral and pelvic fin with 
the same colour pattern. Anal fin with the distal pa11 of the rays dark brown 
band. Caudal fin dark brown with the distal part of the rays unpigmented. The 
Llanos specimens have the body colour clear brown with band that cross the 
eye no very conspICUOUS. 
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Tetranematichthys quadrifilis has the sexual modification mentioned in the 
diagnosis of the genus, namely enlargement of the dorsal spine; presence of 
small divergent serration on the anterior part of dorsal spine; modification of 
the maxillary barbel and the open of the urogenital pore at the tip of the anterior 
rays of anal fin. 
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TRACHELYOPTERUS I VALENCIENNES 1840 
Trachelyopterus Valenciennes 1840, His. nat. Poiss. 15: 221 
Diagnosis: The genus Trachelyopterus is a member of the subfamily 
Ageneiosinae and is differentiated by the following combination of characters: 
absence of adipose fin; dorsal spine needle-like, at the middle of its length 
circular in transverse section, without serration on both borders in adult 
specimens; pectoral fin without anterior serrations in adult specimens; caudal 
fin with more than 8 to 13 branched rays in the lower lobe; swimbladder small, 
with a single chamber and without caeca or diverticula; caudal fin truncate. 
Comments: This genus is not present in the Orinoco, but the diagnosis IS 
introduced here to differentiate it from Parauchenipterus and the new genus 
Amplexiglanis. According to the phylogenetic analysis the genus 
Trachelyopterus belongs to the subfamily Ageneiosinae and is the sister group 
of the Parauchenipterus (sensu Royero, present study).The swimbladder in 
auchenipterids has not been evaluated to any extent, but there is constancy and 
great variation in the size, shape and the presence of caeca. In the case of 
Trachelyopterus the swimbladder is small, with a single chamber and without 
caeca or diverticula, a condition plesiomorphic in the family. Trachelyopterus 
maculosus Eigenmann & Eigenmann 1888, seems to be a synonym of T. 
coriaceus Valenciennes 1840. However in the collection of fishes of the 
University of Sao Paulo (MUSP) there are two new species from the Rio San 
Francisco and the Parana drainage. 
List of species: 
1) Trachelyopterus coriaceus Valenciennes 1840 
Trachelyopterus maculosus Eigenmann & Eigenmann 1888 
2) Trachelyopterus spl (Rio San Francisco, MZUSP) 
3) Trachelyopterus sp2 (Parana drainage, MZUSP) 
I This genus is not present in the Orinoco basin. 
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TRACHELYICHTHYS MEES 1974 
Trachelyichthys Mees 1974, Zool. Meded. 52(23): 111. Type species 
Trachelyichthys decaradiatus by original designation. 
Diagnosis: The genus Trachelyichthys is a member of the subfamily 
Trachelyopterinae distinguished from other Auchenipteridae by the following 
combination of characters: cranial fontanel rounded, occupying the main part of 
the union of the mesethmoid with the frontals; pelvic fin placed beyond at the 
vertical of the posterior end of the dorsal fin base; absence of a ossified gill 
rakers; swimbladder without posterior caeca or diverticula, somewhat wider 
than long. Absence of adipose fin and truncate caudal fin, a feature share with 
Trachelyopte richthys. 
TRACHELYICHTHYS LOPEZROJASI N. SP. (ROYERO, FERRARIS & 
MACHADO-ALLISON ms) 
Holotype: MBUCV-V-14975, (1) male, 52.5 mm SL. Venezuela: RIO Atabapo 
at Sta. Cruz de Atabapo, Territorio Federal Amazonas (Estado Amazonas). 
Ramiro Royero and Guido Pereira, 4-6-82. 
Paratypes: MBUCV-V-7780, (one 37.7 mm SL). Venezuela: San Fernando de 
Atabapo, in from of the town, Territorio Federal Amazonas, Alvaro Cortez, 2-
21-74, MBUCV-V-7840, (four, 24.8-34.6 mm SL), Venezuela: RIo Atabapo, 
Cafio Guasuriapana, Terri tori 0 Federal Amazonas. Alvaro Cortez, Hector 
Lopez Rojas & Osvaldo Silva, 2-24-74; MBUCV-V-11210, (five, 34.7-43.8 
mm SL), Venezuela: Cafio Doguiapo, tributary of the Casiquiare river, 2 Km 
above of Solano Terri tori a Federal Amazonas. Kate Clark, 1-8-78. AMNH ulc , 
(two, 43.7-46.8 mm SL), from same lot as holotype. USNM u/c, (two, 47.8-62-
4 mm SL), from same lot as the Holotype. 
Diagnosis: Trachelyichthys lopezrojasi is distinguished from all other species 
by the following characters: 38 or more anal fin rays; caudal peduncle length 
less of the 10% in the standard length 15.5-9.0 [7.3]; caudal peduncle depth less 
than 130/0 (10.7-12.7 [1l.6]: interorbital width less than 1l.3 (10.1-1l.3 [10.8]: 
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snout length relative longer than the others specIes (5.2-7.9[6.9J ). A 
characteristic unifonn body colour and a rel ati ve slender body. 
Trachelyichthys lopezrojasi (MAC-PA Y1954) 
Description: Meristic and morphometric values of the new specIes are 
presented in a table below. In the description the means for morphometric data 
are in parentheses, all values being given as percent of standard length . Body 
compressed behind head, widest at pelvic fin origin and becoming very much 
compressed at caudal peduncle. Body depth at caudal region gradually 
decreasing posteriorly. Head depressed, with straight profile dorsally. Predorsal 
length 28.0-31.7 (22.6). Anterior fontanel broadly ovoid, width one-half of 
bony interorbital. Snout broadly rounded, much shorter than eye diameters; 5.2-
8.0 (6.9) in the standard length . Interorbital length 10.1-11.3 (l0 .8) . E ye 
diameter 6.7-9-1 (8.2) . Snout overhangs lower jaw slightly. Mouth with teeth 
on the dentary and premaxilla. Teeth pointed, conical and slightly recurved; in 
broad bands with at least seven rows near symphysis. Barbel s on lower jaw 
obliquely alTanged. Inner mentals barbel s extend to base of outer mentals . 
Outer mentals barbe ls reach nearly to tip of depressed pectoral-fin spine. 
Maxillary barbels ex tend to tip of humeral process . 
Dorsal fin tall , triangular, dorsal spi ne len gth 13 .8 -1 8.8 (16 .6). Fin base equ al 
to eye diameter. Second ray (s pi ne) pun gen t, smooth ante ri 0 1'1 y, wi th a s i nglc 
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senes of small serration posteriorly. In adult males, posterior serration 
prominent on distal half of spine. Adipose dorsal fin absent. Pectoral fin 
triangular, anterior rays longest, prepectorallength 19.6-26.2 (22.6). Spine with 
strong antrorse serration anteriorly and equal numbers of retrorse serration 
posteriosly. Anterior serrations coverts distal three-fourths of spine margin and 
are progressively longer distally. Posterior serrations are found along entire 
spine margin. Pectoral spine length 17.3-21.5 (19.2). Pelvic fin rounded with 8 
or 9 branched rays. Prepelvic length 40.0-45-9 (43.3). Anal fin base length 
39.0-43.2 (41.0). Anal rays with 34 to 38 branched rays (iii-iv/34-38). Preanal 
length 49.9-54.8 (52.5). anal fin truncated with the posterior profile oblique. 
Coloration: overall colour body brown, with an inconspicuous narrow stripe 
along the lateral line. Tympanic area pigmented dark-brown, continuing 
obliquely to the base of the pelvic fin with a narrow band. Base of the anal fin 
with a longitudinal narrow stripe. Dorsal part of the head and predorsal region 
dark-brown. Ventral region, from the chin to the base of the pelvic fin clear 
brown, with the chin pigmented. Dorsal fin with the spine and the anterior 
branched rays clear brown. Pectoral, pelvic and anal fin clear brown. 
Etymology: The species name lopezrojasi is the composition of the venezuelan 
icthyologist Hector Lopez Rojas who have been working in Orinoco fish fauna 
and collected this species during the Atabapo expedition. 
Comments: The genus Trachelyichthys was created by Mees (1974) with a 
specimen collected from the Rapununi basin, British Guiana and was 
diagnosed as an auchenipterid with "No adipose fin. In general appearance, 
with its short head, compressed body, and long anal fin, close to 
Trachelyopterus, but differs by having 10-rayed ventral, a truncated caudal fin, 
and much larger eyes. Pectoral pore distinctly behind pectoral base", Ferraris 
(1988) proposed a new diagnosis: "auchenipteridae with large, laterally placed 
eyes that exceed snout length in diameter; and no adipose dorsal fin", but in the 
phylogenetic the position of this genus is indicated and the diagnosis is stated 
above. 
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Trachelyichthys is an auchenipterid without an adipose dorsal fin, together with 
the genera Trachelyopterichthys, Trachelyopterus and Epapterus. This 
character could have been acquired independently, not indicative of a natural 
group (Mees, 1974; Ferraris, 1988). However, Trachelyichthys is the sister 
group of Trachelyopterichthys. 
In the genus Trachelyicthys two species have been described, T. decaradiatus 
Mees 1974, from the Rapununi river in British Guiana, and T. exilis Greenfiel 
& Glodek 1977, from the Rio Mamon in Peru. It is interesting to note that the 
genus and species described by Mees (1974), were proposed by Britski (1972) 
in his manuscript "Sistematica e evolucao dos Auchenipteridae and 
Ageneiosidae (Teleostei, Silurifonnes)", with the name of 
"Pseudotrachelyopterus hossnei" (p.60) and never published. In the present 
work we describe a new species (Trachelyichthys lopezrojasi) from blackwater 
rivers of the Rio Negro and Orinoco River. The presence of this genus IS 
recorded for the first time for the Orinoco basin in Venezuela and Colombia. 
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TRACHELYOPTERICHTHYS BLEEKER 1862 
Trachelyopterichthys Bleeker 1862 Comptes-rendus r Acad. E. des Scie 14, p. 
402. Type species: Trachelyopterus taeniatus Kner 1858, by original 
designation. 
Diagnosis: The genus Trachelyopterichthys belongs to the subfamily 
Trachelyopterinae and is recognised by the following combination of 
characters: absence of adipose fin; high vertebrae count (more than 57 
vertebrae); the prootic not part of the trigeminosfacial foramen; body very 
elongate and compressed laterally; anal fin with more than 36 branched rays. 
Trachelyopterichthys shares with its sister group, Trachelyiopterus, the absence 
of adipose fin and the truncate caudal fin, unique characters for this subfamily. 
TRACHELYOPTERICHTHYS ANDUZEI 
Type specimes: MBUCV-V-14627 (Holotype, 135.1 mm SL), Estado 
Amazonas, Rio Orinoco, Laguna de Carida, en la desembocadura del cafio 
Carida, Alto Orinoco, 28-4-1981, J. Fernandez & E. Armas. 
Orinoco specimens: Venezuela, MBUCV -V -17656 (tree, 259 mm SL), Estado 
Amazonas, Rio Atabapo, 21-03-1988; MBUCV-V-24843 (one 243 mm SL), 
Estado Amazonas, Rio Atabapo en la confluencia con el Rio Guaviare, 14-07-
1988; MBUCV-V-24980 (one, 68.4 mm SL), Estado Amazonas, Rio Orinoco 
en la Isla Cupaven, rapidos y rocas, 29-01-1991; MCNG 30240 (eight), Estado 
Amazonas, cafio en Bosque inundado , a -2 Ian al frente de Macuruco. 
The following synonyms are restricted to the Orinoco basin: Taphorn et al. 
1997, Mus. Cienc. Tecnol., Merida: 63. 
Diagnosis: Trachelyopterichthys anduzei IS recognised by the following 
characters: small rounded fontanel; cranial surface covered by thin skin, cranial 
surface smooth: length of the orbital fin equal to interorbital width; pelvic fins 
with 10 branched rays. Body colour with a clear brown background with small 
spot ilTeguiarly distributed. 
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Trachelyopterichthys anduzei (Holotype, MBUCV-V-14627) 
Comments: This is a rare species in collections and was described from a 
juvenile. More samples from the Atabapo Ri ver show that 
Trachelyopterichthys anduzei is a large species reaching 259 mm of standard 
length and is used in the local fisheries. The distribution seems to be locali sed 
above the Ature rapids near the confluence of the Guaviare and Atabapo ri vers. 
TRACHELYOPTERICHTHYS TAENIATUS KNER 1858 
Trachelyopterichthys taeniatus Kner 1858, Sitzungb. Kaider. Akad. Wissen. 
Mathern Natur. Klasse, Wien 26 : 402. 
Orinoco specimens: Venezuela, MAC-PAY 2839, (seven, 56.8-117.8 mmSL), 
Estado Amazonas, cafio Damamdama, en la margen izquierda del rio Orinoco, 
10-12-1992,1. Fernandez; MAC-PAY 2548 (eight, 55 .0-72 .1 mm SL), Estado 
Amazonas, RIo Atabapo, laguna Viejita, R . Royero & 1. Albert; MCNG 12310 
(one), Estado Amazonas, RIo Emoni , Aproximadamente 2 Km, no arriba de la 
boca (RIo Siapa) ; MCNG 12436 (nine) , Estado Amazonas, Piedra Chiricoa, 
RIo Pasimoni , Aproximadamente 10 Km de la Boca, abajo de Arapacoa. 
Diagnosis: Trachelyopterichthys taeniatus is di stin gui shed by the fo ll owing 
characters : preopercul ar and infraorbita l 6 with serration ; cranial surface 
ex posed, nuchal plate and c leithral process orn amen ted with small kn obs~ 
dorsal fin very short , a lmost twice the interorbital width ; pe lvic fin s with 12 to 
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14 branched rays; anal fin with 49 to SO branched rays. Body co lour with a dark 
brown background and clears longitudinal bands. 
Trachelyopterichthys taeniatus (MAC-PA Y-u1c) 
Comments: This species is uncommon in collections , its distribution is in the 
upper Orinoco and it has recently appeared in the ornamental fish trade from 
the Orinoco river. 
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TRACHYCORYSTES BLEEKER 1858 
Trachycorystes Bleeker, 1858, Visschen Ind. Arch., 1: 200 type by original 
designation and monotype, Auchenipterus trachycorystes Valenciennes 1840). 
Diagnosis: The genus Trachycorystes is a member of the subfamily 
Ageneiosinae recognisable by the following combination of characters: absence 
of gill rakers; cranial surface with thin skin, exposing the rough surface, 
including juvenile specimens; pectoral fin with more than eleven branched 
rays; hyomandibular chanal opening in two separated foramina. The genus 
Trachycorystes is the only member of the Auchenipteridae with a swimbladder 
having three posterior diverticlula directed backwards. 
TRACHYCORYSTES TRACHYCORYSTES (VALENCIENNES 1840) 
Auchenipterus trachycorystes Valenciennes, 1840, in Cuvier & Valenciennes, 
Hist. Nat. Poiss, 15: 159, pI. 437 Brazil, given by "cabinet de Lisbonne". 
The following synonyms are restricted to the Orinoco basin: Taphom et aI. 
1997, Mus. Cienc. TecnoI., Merida: 63. 
Type material: Trachycorystes trachycorystes, MNHN A.9422 (one, 392 mm 
TL, Holotype), Brazil; Trachycorystes obscurus, BM(NH) 1864.1.21.13-14 
(two, 158.1-165.7 mm SL, Types), Essequibo river. 
Aditional specimens: Venezuela: MCNG 1059 (one, 92.0 mm S.L), Estado 
Bolfvar, Quebrada del rio Botanamo, 2,5 Km. arriba de la desembocadura del 
rio Botanamo al Cuyuni (6°58'0"N 61°12'0"W); Brasil: MZUSP 52081 (one, 
123 mm SL), Amazonas, Mucura, Rio Tefe, Lago, 30-7-1979; MZUSP 52080 
(five, 210-240 mm SL), Amazonas, rio Tefe, Supia-pucu (Xavascal), 28-7-
1979; MZUSP 31072 Amazonas, Rio Negro, lago abaixo do Rio Daraa, 16-02-
1980 
Orincoco specimens: Venezuela, MBUCV-V-5674 (one, 139.1 mm SL), 
Estado Guarico, RIo Aguaro, Santa Rita, 22-11-1968; MBUCV-V-13409 (one, 
68.9 mm SL), Estado Guarico, RIo Aguaro al Oeste de Santa Rita, 25-03-1969; 
MCNG 2648 (one, 239.0 mm S.L), Estado Amazonas, Yutaje en frente del 
puerto; MCNG 25740 (one, 179.0 mm S.L), Estado Amazonas, Cano con 
bosque de galeria, aprox. 2 Km. al noreste de La Esmeralda, (3°10'30"N: 
65°33'0"W); MCNG 22028 (one, 115.0 mm S.L), Estado Amazonas, RIO 
Guayapo a 148 Km. de la confluencia con el tio Sipapo; (4°23'0"N 67°:2'0"\V): 
324 
ATLAS OF AU CHEN IPTER IDAE CH . \PTER :; 
M~NG 123:9 (one, ~33 . 0 mm S.L), Estado Amazonas , CaRito aprox. 2 Km . 
amba de RIO EmonI, confluencia con el Rfo Siapa (2°TO"N 66°20 ' 0"W ) ~ 
MCNG2s982 (one, 260 mm S.L), Estado Amazonas Rfo Siapa aprox. a 124 
Km. a la desembocadura con el Casiquiare. (l°49' 0"N 65°48' 0"W) ; MHNH 
1887 610 (one, 99.4 mm SL), Venezuela, "fl. Orenoque, Chaffagnon", 1887 ~ 
MHNH 1887 611 (one, 98 mm SL) , Venezuela, "fl . Orenoque, Chaffagnon", 
1887; MHNH 1887 612 (one, 89.5 mm SL) , Venezuela, "fl. Orenoque, 
Chaffagnon" , 1887; 
Diagnosis: the same as the genus (monotypic). 
Trachycorystes trachycorystes (MAC-PAY -uJe) 
Comments: Trachycorystes trachycorystes is one of the larger auchenipterids 
reaching 400 mm in total length and is part of the subsistence fisheries of the 
Indians in the upper Orinoco. I have studied the type specimens of 
Trachycorystes obscurus (BM(NH) 1864.1.21.13-14) and this is the same 
species as T. Trachycorystes . As was established by Mees (1974), the Orinoco 
population does not differs from the Amazon and Guyana populations , 
although it would be necessary to have more specimens to do an analysis in 
detail. The morphometrics of the types and of five specimens from the Orinoco 
are gIven below . Differences in morphomtri cs of the holotype of 
Trachyco rystes rrachycorystes are probab ly due to it been a stuffed specimen. 
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Morphometries of Trachycorystes trachycorystes, expresed as 
percentages of the standard length.(A) Auchenipterus trachycorystes 
Valenciennes 1840, HOLOTYPE; (B,C), Trachycorystes obscurus 
GUnther 1863, TYPES; D-H (Statistic for n=5, Orinoco specimens). 
Measurements 
Standard length(mm) 
Snout-dorsal fin origin (a) 
Snout -pectoral fin origin (b) 
Dorsal fin origin-pectoral fin origin (c) 
Dorsal fin origin-cleithral process (d) 
Pectoral fin origin-tip cleithral process (e) 
Dorsal fin origin-posterior dorsal fin (f) 
Posterior dorsal fin-tip cleithral process (g) 
Posterior dorsal fin-pelvic fin origin (h) 
Pelvic fin origin-tip cleithral process (i) 
Pelvic fin origin-pectoral fin origin (j) 
Posterior dorsal fin-anal fin origin (k) 
Anal fin origin-pelvic fin origin (1) 
Posterior dorsal fin-posterior adipose (m) 
Posterior adipose-pelvic fin origin (n) 
Posterior adipose fin-anal fin origin (0) 
Posterior anal fin-anal fin origin (p) 
Posterior adipose-posterior anal fin (q) 
Posterior adipose-end of hypural (r) 











ABC D-H D-H 
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Min 
158 165.7 68.9 
Max Aver StDes 
139.1 
26.2 36.6 34.9 32.0 35.5 34.3 1.4 
20.0 27.4 27.2 25.7 28.5 26.7 1.1 
21.4 27.0 24.6 26.6 27.4 26.9 0.4 
13.8 17.1 17.6 17.1 19.6 18.6 1.0 
15.8 19.9 20.0 19.4 20.7 20.1 0.6 
13.0 17.3 13.3 13.5 15.4 14.5 0.7 
15.1 16.4 16.4 16.6 20.5 18.3 1.7 
25.4 23.7 21.7 18.0 28.7 22.2 4.2 
24.3 22.4 13.2 10.0 19.4 14.9 3.6 
34.7 34.5 27.6 28.7 33.9 31.2 2.5 
37.6 34.5 32.6 29.0 33.4 31.3 2.0 
22.0 17.8 21.2 13.2 21.9 18.0 3.5 
46.0 41.0 38.7 36.9 42.1 39.2 2.3 
37.3 36.5 37.7 35.4 39.6 37.2 1.7 
18.8 21.6 20.9 20.8 26.7 24.0 2.5 
16.5 18.5 14.6 16.9 20.5 18.6 1.6 
11.5 14.1 12.4 13.3 14.7 14.0 0.6 
16.6 17.6 17.8 17.2 19.8 18.4 1.1 
12.7 15.3 13.9 11.7 15.1 13.7 1.4 
22.4 32.2 30.7 30.2 32.6 31.1 0.9 
12.4 20.2 18.0 17.0 18.0 17.7 0.4 
3.3 4.4 4.1 4.5 5.9 5.3 0.6 
22.9 32.2 30.4 29.5 33.8 32.3 1.6 
30.7 41.9 39.9 38.7 42.2 40.8 1.4 
56.5 47.9 48.9 54.9 51.1 2.4 
72.2 69.0 63.3 71.4 67.5 3.3 
9.1 13.0 11.0 11.6 14.4 12.9 1.2 
3.5 3.6 3.2 3.7 3.5 0.2 
8.4 13.3 13.0 11.4 13.2 12.4 0.8 
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ILLUSTRA TIONS 
Figure 13.Cranium of P. galeatus (MBUCV-V-s/n, 140 mm SL), right nasal 
























Figure 14. Lateral view of neurocranium of P. galeatus (MBUCV-V-s/n, 125 















Figure 15. (A) Dorsal VIew of the anterior section of neurocranium of P. 
galeatus (MBUCV-V-8990, 52.2 mm. SL); (B) dorsal view of lateroposterior 
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Figure 16. Posterior region of neurocranium in P. galeatus. (A) internal view of 
otic vault (MBUCV-V-s/n, 125 mm SL) Scale = 1 mm; (B) lateral view of otic 
















Figure 17. Posterior portion of neurocranium in P. galeatus (MBUCV -V-sin, 
125 mm SL). (A), ventrolateral view of basioccipital. Scale = 1 mm~ (B) 










Figure 18. Premaxilla of P. galeatus (MBUCV-V-s/n, 140 mm SL)~ (A) left 
side in ventral view (B) left side in posterior view (C) right side in dorsal view. 
Scale = 1 mm. 
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Figure 19. Oromandibular region in P. galeatus (MCNG 21295, 66.8 mm SL) 
(A) dorsal view of the palatal region~ (B) ventral view of the palatal region. 


















Figure 20. Lateral view of hyomandibular and opercular series in P. galeatus. 
(A) adult specimen (MBUCV-V-8490, 52.2 mm SL); (B) small juvenile 





























Figure 21. Maxilla, autopalatine and lower jaw in P. galeatus (A), dry skeleton 
of adult specimen (MBUCV-V-s/n, 110 mm SL), (al) maxilla in ventral view, 
(a2) maxilla in lateral view, (a3) maxilla in dorsal view; (a4) autopalatine in 
lateral view, (as) autopalatine in dorsal view, Scale = 1 mm; (B) lower jaw 










Figure 22. Suspensorium of P. galeatus (MBUCV -V-sin, 140 mm SL)~ (A) 
lateral view of the left side~ (B) medium view of left side~ (C) ventral view of 






























Figure 23. Hyoid arch in P. galeatus (MCNG 21295, 66.8 mm SL). (A) dorsal 














Figure 24. Branchial arch in P. galeatus. (A) dorsal view, adult specimen 
(MCNG 21295, 66.8 mm SL)~ (B) dorsal view, small juvenile (MBUCV-V-s/n 
CT 680,2 mm SL)~ (C) ventral view, left tooth plate (MCNG 21295, 66.8 mm 















Figure 25. Detail of branchial arches in P. galeatus (MBUCV -V -sin CT 680, 
24 mm SL); (A) dorsal view; (B) schematic organisation in ventral view; (C) 











Figure 26. Weberian apparatus in P. galeatus (MBUCV-V-s/n, 12.5 mm SL); 






Figure 27. Weberian oscicles in P. galeatus (MBUCV-V-s/n, 140 Illill SL); (A) 
ventral view of tripus; (B) dorsal view of the os suspensorium; (C) dorsolateral 









Figure 28. Precaudal vertebrae of P. galeatus (MBUCV-V-s/n, 140 mm SL); 




Figure 29. Detail of vertebra of P. galeatus. (A) ventral view of the rib joint 
(MBUCV -V-sin, 155 mm SL); (B) lateral and anterior view of a caudal 






J - I, '.J • 




: • I I I ~: .: . 
• ', .,'
l'I 
I I .,' 
'., :1' ., .. 
• I' 



















..... .. - -~. ~ .: "" .... "' ... 
: ~ .. 
'. ~.' 
.. " .. " 
, 1- •• 
" :. 
I. ,0 
". ~ ' .. 
~ '.' 
.. 1- • 
..... 
, 




Figure 30. Pectoral girdle of P. galeatus (MBUCV -V -sin, 125 mm SL); (A) 







Figure 32 Pectoral fin in P. galeatus (A) lateral view of the pectoral joint with 
the cranium (MBUCV-V-8990, 53.2 mm SL); (B) ventral view, (C) ventral 
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Figure 31 Pectoral girdle and joint pectoral spine mechanism in P. galeatus 
(MBUCV-V-s/n,110 mm SL); (A) desarticulated cleithrum, internal view, (B) 











Figure 33 Pectoral spine of P. galeatus (MBUCV -V-sIn, 125 mm SL); (A) 
ventral view of spine head, (B) dorsal view,(C) posterior view, (D) detail of 
spine serration, (E) spine in ventral view. Scale = 1 mm. 
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Figure 34 Lateral view of the dorsal fin in P. galeatus (MBUCV -V-sin) Scale = 
Imm. 
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Figure 35 First an second dorsal spine of P. galeatus (MBUCV-V-s/n, 125 mm 
SL); (A) lateral view of dorsal spine, (B) anterior view of the base; (C) lateral 
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Figure 36. Dorsal view of the pelvic fin in P. galeatus. (A) MCNG 21295, 66.5 












Figure 37 Anal fin of P. galeatus (MBUCV-V-s/n, CT # 60, 155 mm SL); (A) 
lateral view of the anal fin; (B) lateral view of the anterior rays; (C) lateral view 







Figure 38. Hypural complex and caudal fin in P. galeatus. (A) MBUCV-V-s/n 
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Figure 39. Lateral-line system and neuromasts organisation in P. galeatus. (A) 
diagram lateral view of the body lateral-line and neuromasts; (B) dorsal view of 
the head showing the pores, pit-lines and neuromasts (RMNH 2874, 107 mm 

































Figure 40. Lateral-line pores, pit-lines and neuromasts in P. galeatus. (A) 
lateral view of the head (RMNH 28714, 104 mm SL); (B) dorsal view of the 
supraoccipital region MBUCV -V -sin); (C) lateral view of the temporal region 




























Figure 41. Dorsal view of the head lateral-line system in P. galeatus (MBUCV-
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Figure 42. Lateral-line system in P. galeatus (MBUCV-V- 8990 52.3 rnm SL); 
(A) lateral view of the head; (B) detail of the lateral line connection between 






Figure 43. Body lateral-line of P. galeatus. (A) lateral view of the humeral 
region (MBUCV -V-8990, 52.2 mm SL); (B,C) body lateral-line at the middle 
part of the body (MCNG 31767, 96 mm SL); (D) body lateral-line at the caudal 





, l ' 
B 
"= < 






Figure 44. Left lateral view of the head musculature of P. galeatus (MCNG 
21295 and MBUCV-V-s/n, seven 109-155 mm SL); (A) superficial 
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Figure 45. Head musculature of P. galeatus (MCNG 21295 and MBUCV -V-
sin, seven 109- 155 mm SL); (A) Ventral view of superficial musculature; (B) 
medial view of the musculature associate to the dentary; (C) medial view of the 
musculature associate to the opercle. Scale = Imm. 
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Figure 46. Branchial musculature in P. galeatus (MCNG 21295 and MBUCV-
V -sin, seven 109- 155 mm SL). (A) lateral view (MCNG 31767, 93.3 mm SL)~ 





















Figure 47. Branchial musculature in P. galeatus (MCNG 31767, 94 mm SL). 
(A) Ventral view of the upper half of the anterior intrinsic muscles; (B) lateral 
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Figure 48. Branchial musculature in P. galeatus (MBUCV-V-s/n, 140 mm SL). 
(A) Posterodorsal view of the caudal section of gill arch (right side); (B) 












Figure 49. Pectoral musculature in P. galeatus. (A) Dorsal view (MBUCV-V 

















Figure 50. Musculature of the pectoral spine in P. galeatus (MBUCV -V -sin 
140 mm SL). (A) Ventral view; (B) dorsal view. Scale 1mm. 
A.-
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Figure 51. Pectoral and pelvic fin musculature in P. galeatus (MBUCV -V-sin, 
140 mm SL). (A) Posterior view of the left pectoral fin superficial musculature 












Figure 52. Ventral view of the pelvic fin musculature in P. galeatus (MBUCV-










Figure 53. Body and dorsal fin musculature in P. galeatus. (A) lateral view at 
the tympanic region (MHNG 31767, 170 mm SL); (B) Dorsal fin musculature 
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Figure 54. Caudal fin musculature in P. galeatus (MHNG 31767, 170 rom SL) 
(A) lateral view with the body lateral musculature removed; (B) lateral view 




























































Figure 55. (A) lateral view of the anal fin musculature (MCNG 31767,150 mm 














Figure 56. Dorsal view of the neurocranium of Auchenipterus negripinnis (BM 
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Figure 57. Lateral-line system in Auchenipterus nuchalis. (A) dorsal view of 
neurocranium (MCNG 12709, 152.4 mm SL)~ (B) lateral view of the temporal 
canal (MCNG 12709~ 152.4 mm SL); (C) lateral view of body lateral line 
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Figure 58. (A) Dorsal view of head neuromasts in Auchenipterus nuchalis 
(MBUCV-V-s/n, 190 rom SL); (B) Ventral view of the neurocranium of A. 







Figure 59. Splachnocranium of Auchenipterus nuchalis (MHNG 12709, 152.4 
mm SL). (A) ventral view; (B) dorsal view of maxilla and palatine; (C) internal 
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Figure 60. Lateral view of the dorsal fin (A) Auchenipterus nuchalis (MBUCV-
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Figure 61. Cranium of Glanidium albescens (BM (MH) 91.6.16-29, 96.6 mm 
SL). (A) dorsal view; (B) ventral view; (C) lateral view of temporal region. 




Figure 62. (A) lateral view of splachnocranium of Glanidium leopardum (ZMA 
105: 854, 67.6 mm SL); (B) ventral view of the ethmoidal region (ZMA 
105:854, 67.6 mm SL); (C) Posterior view of pectoral girdle of Glanidium 





Figure 63. Dorsal view of Cephalic Sensory System and neurocranium. (A) 
Epapterus blohmi (MBUCV-V-15263, 84 mm SL); (B) Trachelyichthys 
decaradiatus (MBUCV-V- 2019, 31.7 mm SL); (C) Auchenipterichthys 




Figure 64. Dorsal view of Cephalic Sensory System and neurocranium. (A) 
Glanidium leopardum (ZMA 105: 854, 67.6 mm SL); (B) Centromochlus sp. 
(Rio Negro), (MAC-PA4-0351, 71.6 mm SL); (C) Pseudauchenipterus 




Figure 65. Dorsal view of cephalic sensory system and neurocranium. (A) 
Trachelyopterichthys anduzei (MAC-PAY 1582, 67.0 mm SL); (B) 
Liosomadoras oncinus (MBUCV-V-17665, 109 mm SL); (C) Tatia creuztbergi 




Figure 66. (A) Dorsal view of cephalic sensory system and neurocranium of 
Entomocorus gameroi (MBUCU-V- 9077, 50.5 mm SL); (B) Lateral view of 
the temporal region of Entomocorus gameroi (MBUCV -V - 9077, 50.5 mm 
SL); (C) Dorsal view of cephalic sensory system and neurocranium of 




Figure 67. Lateral view of the infraorbital, peropercular and mandibular canal 
of the cephalic sensory system. (A) Asterophysus batrachus (MBUCV -V-
15273, 72 .9 mm SL); (B) Trachelyopterichthys taeniatus (MAC-PAY 112, 




.. ; .. 
Figure 68. Lateral view of the infraorbital, preopercular and mandibular canal 
of the cephalic sensory system. (A) Glanidium albescens (NMW 47322,84 mm 
SL); (B) Centromochlus sp (Rio Negro (MAC - PAY 351, 76.6 mm SL). Scale 
=lmm. 
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Figure 69. Lateral view of the infraorbital, preopercular and mandibular canal 
of the cephalic sensory system. (A) Auchenipterus sp. (MBUCU -V- 16483, CT 
# 647,64.1 mm SL) ; (B) Entomocorus gameroi (MBUCV-V- 9077, 50.5 mm 




Figure 70. Lateral view of the tympanic area and posterior neurocranium. (A) 
Tatia intermedia (NMNA 26199, 48.0 mm SL9 ; (B) Tatia brunnea (ZMA 
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Figure 71. Lateral view of the trigeminofacial chamber. (A) Auchenipterus 
dentatus (BM(NH) 1926.3.2: 662-681); (B) Auchenipterus nuchalis (MHNG 
12709, 152.4 mm SL); (C) Tatia galaxias (MBUCV -V - sin 100 mm SL); (D) 












Figure 72. Lateral view of the trigeminofacial chamber. (A) Hepapterus blohmi 
(MBUCV-V-15262, 63 mm SL); (B) Entomocorus gameroi, (MBUCV-V-
9077,50,0 mm SL); (C) Pseudauchenipterus nodosus (MHNLS 
6951,145mmSL); (D) Centromochlus megalops (MBUCV-V-s/n, 70 mm SL). 
Scale = 1 mm. 
A.-







Figure 73. Lateral and medial view of the left operc1e. (A) Liosomadoras 
oncinus (MBUCV-V-s/n, 180 mm SL); (B) Trachycorystes trachycorystes 
(MBUCV-V- sin, 290 mm SL); (C) Asterophysus batrachus (MBUCV-V-s/n, 
200 mm SL). Scale = 1 mm. 
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Figure 74. Lateral and medial VIew of the opercle. (A) Tatia galaxias 
(MBUCV-V-s/n 100 mm SL) (B) Centromochlus megalops (MB-UCV-V- sin); 
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Figure 75 Lateral view of suspensorium. (A) Liosomadoras oncinus (MBUCV-
V-sin, 180 mm SL ); (B) Trachycorystes trachycorystes (MBUCV-V- sin, 290 
mm 52); (C) Asterophysus batrachus (MBUCV -V-sin 250 mm SL ); (D) 
Centromochlus sp (Rio Negro) (MBUCV-V-18364, 85.0 mm SL ); (E) 
Centromochlus megalops (MBUCV -V - 21043, 78.7 mm SL ); (F) Tatia romani 





Figure 76. Lateral view of suspensorium. (A) Auchenipterus nuchalis (MCNG 
12709, 152.4 mm SL)~ (B) Epapterus blohmi (MBUCV-V-15362, 84 mm SL); 
Entomocorus gameroi (MBUCV -V -9077, 50 mm SL)~ Auchenipterichthys 
longimanus (MBUCV -V -sin, 120 mm SL)~ (E) Trachelyopterichthys taeniatus 
(MBUCV-V-s/n, 140 mm SL); (F) Trachelyichthys decaradiatus (MBUCV-V-




Figure 77. Ventral view of the weberian apparatus. (A) Auchenipterus nuchalis 
(MBUCV-V-s/n, 150 mm SL)~ (B) Trachelyicthys lopezrojasi (MHNG-22138, 




Figure 78. Ventral view of the weberian apparatus. (A) Entomocorus gameroi 
(MBUCV-V-9077, 50 mm SL); (B) Tatia brunnea (ZMA 105, 51.9 mm SL). 
Scale = 1 mm. 
A.-
B.-
Figure 79. Body lateral-line pattern at the caudal reglOn. (A) 
Pseudauchenipterus nodosus (MHNLS 695, 145 mm SL ); (B) Epapterus 
blohmi (MBUCV-V-15362, 63.0 mm SL) (C) Asterophysus batrachus 
(MBUCV -V - 15273, 72.9 mm SL); (D) Auchenipterus nuchalis (MCNG 











Figure 80. Body lateral line pattern in the caudal fin. (A) Centromochlus sp 
(Rio Negro) (MAC-PAY 351, 71.6 mm SL); (B) Trachelyichthys decaradiatus 
(MCUCV-V-2019, 31.7 mm SL); (C) Glanidium leopardum (ZMA 105: 854, 
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Figure 81. Body lateral line pattern in the caudal fin. (A) Glanidium albescens 
(BM(NH) 91.6.16-29); (B) Auchenipterichthys MHNG 1912, 56.6 mm SL); 
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Figure 82. Dorsal cranium of Asterophysus batrachus (dry Skeleon) showing 
intraspecific variation. (A)(B), MBUCV, sin. 
A.-
B.-
Figure 83. Cranium of Pseudauchenipterus nodosus. (A) lateral VIew 
(BM(NH)-dry skeleton)~ (B) dorsal view, close up x7. 
A.-
B.-
Figure 84. Gelanoglanis stroudi (FMNH839112, 18.9-22.7 mm SL). (A) lateral 





Figure 85. Gelanoglanis stroudi (FMNH839112, 18.9-22.7 mm SL). (A) 
ventral view of the weberian apparatus; (B) lateral view of the anterior 
vertebrae and dorsal fin. 
A.-
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Figure 86. Gelanoglanis stroudi (FMNH839112, 18.9-22.7 mm SL). (A) lateral 
view of the hypural complex; (B) lateral view of the pectoral girdle: (C) ventral 
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Figure 88. Urogenital regIOn (A) Pseudauchenipterus jequintinhonlwe 
(MZUSP 51734,116.1 mm SL); (B) Glanidium sp. (MZUSP 51958 119.8 mm 
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Figure 89. Urogenital region (A) Centromochlus existimatus (MZUSP 4887'+, 
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